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^ (57) Abstract: A compound inhibiting the expression of a protein having an amino acid sequence which is the same or substantially 
^ the same as an amino acid sequence represented by SEQ ID NO: 1, SEQ ID NO:4, SEQ ID NO:7 or SEQ ID O:10 or the expression of 
00 a gene of the protein, an antisense polynucleotide having a base sequence which is complementary or substantially complementary 
j» to the base sequence of DNA encoding the above protein or its peptide fragment or a part of the above base sequence, an antibody 
^ against the above protein or its peptide fragment, etc. are useful as preventives or remedies for cancer, etc., apoptosis promoters and 
so on. 
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m m m 

m<D^m • fhmmtiiz\-mm& r^h-^x^mm. m<D^m-^mn\ 
10 nm&rn 

20 ^-©^S^rfST^ii-^, (ii) mm^mUt^>, (iii) M;? >A 0 #M^;:;*fr 
tteZo z\ntmmz, tKmm&tmmznrzmm\zMisTmwfemte^<D 
wmtfmmizftz.z>fea, mmzmmr^Mm.^m-f^mit^Ku^t^m^ 
n§. M±(D£o\z^m~?n7 7'()mmz, mo^mwrt^mmmmm 

25 <Dmmzg±tmM&tev? & %<DtmwztLT^z>o 

Semaphoring r ^ U -tt^&^fciliB^ffi^©!*^ SM^tl^ 

jteW#^^tlTV^ (Cell 97#, 551-552JC, 1999^) 0 
Semaphoring 75U -^WMIlilS^^^^^X^^^fcf^^n^^fg 
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mteftm&&.jmiZMt>ZZL£ifim*>nTKZ. ie*PfcfcO, Semaphoring r 
2. ] J—(D^M^^<Dm^- (Trends in Immunol. 22#, 670-676H, 2001^) 
Mmmtk • M.^m&z&tf&m^mjlZfrizfjLV-o^&z. Semaphoring a 
U — lzmiTZ>\z h£*©Semaphorin 3B, Semaphorin 3Ftt, BfflplAfc^tls 
5 TH^£ftTt^5 (Proc. Natl Acad. Sci. USA 98#, 13954-13959K, 2001^, 
Cancer Res. 62#, 542-546JC, 2002*Jv Cancer Res. 62#, 2637-2643H, 
2002^) o Semaphorin 3Ctt, b h*ffJ^^IMT»iH^j|jftUTVi*t^5«l# 
-m-3t>2> (J. Surg. Oncol. 72#, 18-23H, 1999^, Proc. Natl Acad. Sci. 
USA 94#, 14713-14718H, 1997^) . Semaphorin 3E^S'I4ttT^bT 
10 ^%Lm&ZnT\,*Z> (Cancer Res. 58#, 1 238-1 244JC, 199850 . 

Semaphorin4D<i:T^yUW-^;m@|W|#^41%©Semaphorin 4B (£TF> 
SEMA4B t m-t Z t fe tb & ) «GenBank(^^ y ASB#I 6 $ *l& «t£^ t LT 
&ft$ftTV>5 (GenBank Accession No. XM_044533) . SEMA4Bte{£l?i5l^#T 
TllI^t^it^CD^i^tbTi^^nT^?, (W0 02/46465) „ 

15 ^m<\zm^%imkm^E^^wmm<om^umt\ msnm*. 

&?tfemm*mm?&4k&!to<Dmmte£izmm^%zh<Dm&%&% (wo 

02/86443) . SEMA4B<hT5 7^1/^;i/T93%©ffi|Wl#^Wr-5N0V7^ 

mn.misT^zz£t>m&znT^z> (wo 02/06329) . 
20 Mii^i^nxv^o 

(1) Ba#l##: 4, 63#J#-^ : 7*fc«ffi^J#-^ : 1 OT^StlSX^y^ 
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(3) ±tB (i) famo^>A^K(D^^^H^fe«^(D^ 

5 (4) ±13 (1) fBffe©^>A°^KS/ i c^©g|5^^F^a-FT§^U 

(5) DNAT&£±|3 (4) f3*c<D#U * £ b\ 

(6) @3^J#^-: 5, ia^J#-^: 8 S&fc*IB#I#it : 1 lTt$ni.lSE^ 
£#^£±13 (5) l2m©#U^^1/^h\ 

10 (7) @e^J#^-: 5> IB?iJ##: 8 £fctel23«-*§- : 1 H?t$tl-5SSS2^J 

(8) ±|B (4) IBife(D^U^^l/^F^#Wr^m^^^^-, 

o) ±ib (8) mm.(omm^^^-^mn&i^tircmmmm^ 

(10) _h|3 (9) IBIfeO^HtetftfrSftaib; ±13 ( 1 ) IB*©^>/^K 
15 ^fe«^-CDgP^y5 1 H^^-^i^L5e)a^i^#^cfr§±f3 (1) 13 

(1 1) ±13 (1) IB«flD^>/^^K*>b.<tt*©«^^H*XtW:*©tt[ 

(12) ±13 (4) i2^©#U*#l/^F&#WbT&5E^ 
20 (13) ±13 (4) l3m©5j?U^^^^H^WbT^-§)^^ 

(14) ±13 (1) !3«0^>A^M : bb<«- ; e<Dg|5^^F*/tJ»©^ 

(1 5) ±13 (14) Btt©tt#SMTbTfc*|S*, 
(16) ±13 (14) iB*©^#£#WbTfcS&»r^ 
25 (17) ±13 (4) ©«©#U5?^^5 t Hteffi»W*fc«^KWK:ffi*IWJa: 

(i 8) ±i3 (i 7) mm<DT$vz#i'*?-\**ttLTtsiZ>mm* 

(19) ±13 (14) aB*<Btt#£/BV>sc:££#fS:i'rs±BB (l) mm<D 
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(20) ±ib (i 9) mnofemufe&m ^zzt ^mt.-t^iM (d ib 

(2 1) ±fB (1) f3m©^>A^S^b<f»0^^y^KS^«^c7)^ 

±ib (i) mm.(D?>/^M<Dmm*m.m?z>ik 

5 * tz \tt (D1M.<DX 2 U — - > . 

(2 2) ±fB (1) fB«fe©^>A^Mt>b<«^-©^^^F*fe«^-(D^ 

muT^s, its (i) tm.o)?>nzn<Dmm&mm^&ik&m*.tz.\-£ 

(2 2 a) ±13 (2 1) tm.07.2V-~>^$k1Zfz.te±M (2 2) 13^09 
10 X2V-~>i?m*y h^ffl^Tf#6n^> ±IB (1) IB«(D^>A°^KcD^ 

(2 2 b) ±13 (2 2 a) fB^^t;^^fe}»©^^WbT^^Em, 
(2 3) ±fB (4) IB«O^U^^I/^F&ffl^§Cli:^#m<i:-r^>, ±fB 

(i) mM<D?>/^?nmfcT(D%mmRWT%fc&m&f£\tt<Dm.<Dx? u 

15 

(24) ±13 (4) IBmo^U^^lx^F^WLTTS:^, ±13 (D-BBtt 
^ry K 

(2 4 a) ±fB (2 3) |Bm©X^ U-ii>^Ss*fctt±K (2 4) fB*fc© 
20 7^'J-->^I^y h£ffl^T#&n5, ±12 (1) 13*^ >A*#Stitfc 

(2 4 b) ±13 (2 4 a) ffi«fe©^t/Sfe^©^:^WLT7S:§|S^, 

(25) mv^m - mmm^^^>±m a n , (12), (1 5) 

(1 8) fBic©^ 

25 (2 5 a) wjs, wm*A,$irz\mmffi~z&2>, ±is (2 5) t3m©E 

(2 5 b) JSCD^Kf • ^»JT^S±IB (2 2 b) £tc\t (2 4 b) f3*fc<D|g 

(26) mmm<D) r^h— >*<£iim?&3±f3 an , (12) , 
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(i 5) (is) mrnvmrn, 

(2 6 a) («©)■ T# h-^7,^mmv^^±m (2 2 b) (2 

4 b) wa«s©ig|j^ 

(2 6 b) ffimm(Dmmm.mfemm-c&z>±m an, a 2) > (15), 

5 (18), (2 2 b) Sfcfct (2 4 b) |B*fc©B3g, 

(2 7) ISO^mf^TS^JifE (13) (16) 3B4fcCD&Br& 

(2 8) ±12 (1) IB«©^>A°^KfeL<f»(D^^y^F©^^fe« 

10 (29) l-em-znzT^smmmtm— hv<femnmzm— <d 

(30) ih^j#^: i-cm^n^T^ymm^itm-'^v<ummmzm-<D 

15 t^miTf^gofis • mmm. 

(3 0 a) mm, ^mm^rzmmm^$>^>±m (3 0) tm^m • 

(30b) @b^ij#^: l-vmznzT ^ ywtmmtm— hv<&mwmzm— 

(3D sb^j#^: irm^n^>7s./mmmtm-'hv<ummmzm-(D 
75/ miB^i s^wr §^>/\°^Msrc \t^(Dm^^ F&3-F-r&^y 

25 (3 2) ±fB (3 1) Bm<D#VZPU'*3 L F%'&misTt£2>mM. 
(3 3) 7^h-;xX{E».lT&&_Lf3 (3 2) |B«c©^, 

(33 a) mm<Dmmm.wi&mm'Vfcz>±m (32) ib«^©^, 
(34) mmm^ : i^m2ft&7$;mmm£m-bv<\zmnmtzm-'<D 
7 5 y miB^ij s^rr s ^ > a* * k * ft tz* <om^ ^ f * 3 Ft- * # u 

1 
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(35) m&mn: i^m2nz7$;wtmmtm~%v<\*mnmzm~<D 

(3 5 a) _bfB (34) mM(DX? U -->^fe*fctt±8B (3 5) f3«© 
(3 6) ia^J#-^: lT3l*n*7Sy«E3?!li:H--*)b<tt^KWIcra-© 

(3 6 a) @3^ij#-^: i imtsti&7s. j WB&\tm—*> u< \tmnmzm- 

15 (37) m%nmztti^ (i) I3?«J#^: 1, BB3*J##; 4, S23Wt : 7£ 

5. / wimm zsm-r & * > n z 9 & u < (Dfflft^?^ h * ©iton 

5IS*IftStI, (iii) M^>A^M i feL<^<D^^y^H^ 

(3 8) *?L1M&K:*H^ (i) @H^J#^- : 1, @S^J#^ : 4, E^J#-^': 7£ 

&ttBe#i##: i oxmzn&7$yMmp\tm-'%is<i l zmnmzm—<D7 

25 Si&fiMrr***, (ii) ^>>A^«t>b<«-€-©g|5^^H©jt>g : ?(D 

Icfcfct (iii) 8^>/\°^®%L<f»©^#^:/^F£ 

(3 9) @2#l#-*§- : 1 , @H^J#-^ : 4, @5^"J#-^ : 7 Sfc«g33«J#^ : 10T 
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& $ ti s t y mse^ij t ra- 1> b < m \zm—<Dy^y mum &fs m-r s 
* >/t * * & u < «■* ©»#** ^ h * & ©&© &a & Mrr & > * fc « 

£-r<g>Mw&©x^i — isxmmfims 

(4 1) JSO^ifr • ^^J^Mit-r^fese)© (i) ia?ij#-5§ : 1 , seams-it : 4> 
@3?!l#^: 7 £2tteiB?>J#^ : 1 0 T^ZtlZy 5- ymUPltm-h b< \tM 

mmzm— <D7$swtmm&&irr s^>/^^wt)b<«-e©sg^y^H^ 
&tt*©a^»ssMrr*4&»* ao ^>A o ^Kfeb<«^©gi5^y 
^^©^^©^s&iaflrrsttK, (iio tt*>/t*«<bb<«*© 

(42) 3ff«iia©TjRh— >xflgjtaa*«ji'r*fc»© (i) mmm^-. 1, @a 
-%> b < «^kw^iwi-©t5 j nmm&'Sm-rz ^ >A^ft & b < «*•©«& 

^^H*fctt*©ift©»3H*||i*r SttJt, (ii) i£*>A*SCfcb<« 

feb<J»©»^y^HS/ttt*©*fc^Stt#©^a : ^ftjg^ (5o 

^BJ$^JST^feJ6©S^©^ 

@3^j#-^ : i , mmm^ : 4. m?m^ : 7 s^tse*!** : 1 o^n 
« r ^ j wtmm tm-%L< fommm k ra-© 7 5. y hie?>j £^rr & * > a 

~«7HJ, ty^ l^fra <DM® (M, JFFMa, 0 
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>yjw\>^mm. m&mm. ±&mm* Ptmm. ft&mm* w-mmmm. m 
mwmm. »«, mmm. mmmm. %Mnm m. 7^D7 7 -^ f 
mm. Bmm. ^^jit^-mm. mmmm. &*m. ftmmm. &m**> 
mm . mm*, mmmm. kmhj& *mam* mnmm. *u*m 

mmmfcZ) %is<}ttn£<Dmm*&&tz%>*>®zmm. mm** m. m 
©#awt («, mm. mw, .*m, «j*t*, , 

MM, /NK) , #fct Tift, S, JKft WKv fflt &*flL j|B© 

a, ml suit, Mr, tsA. iHf, masm m. ±m. /md % jm«, 

t MTU, tuid^ m*,, wm, Kit. ^k, #, Mfc 

So 

*J£*KWfc|fi^©75/BHB*J**#U E*l** : 1 T^tlSya- y g| 

ray &E#ifc £&mtf en§„ 
e^j#-^ : 4 x»m $ n-s t ^ j mun t mm m iz m -© t ^ j mm\ 

wi3twwfcn-©T§yKEWftMrL, e^j#^ : 4tn$ni»7$/i 
Ew***r*^>A^»t*jiwfcra«©»ttftwr*^>^^K^2*j» 
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Tte, @B^J#^ : 1 0T^$n§T^y®?|2^Ji9 9. 9%^±(D^|WItt^ 

rsy»EW©«Wtttt, ffiBttfWr;P=fUXANCBI BLAST (National 
Center for Biotechnology Information Basic Local Alignment Search 
Tool) &m^s WT<D3kW («BIWt=10;^^y>rft«:-r ;7hU^7 = 
BLOSUM62 ; y 4 )V* U >^=0FF) KTtHTT« £ i^T#§„ 

3*WK:) ^lTfe§^t$^f 0 Lfc^T, #&9!©^>A£StGD$g<|£j&t|§| 

ttO. 5-2ffiF) cti6©«tt©ea, ^>A^ff 

^BJTfflV^n^^>A^M^LT«, (1) (i) |3?lj# 

1 T«3n47S / ME9V>fi® 1 *&tt2««± 0«W 
ffSU<ttl-3 0figflE, <fc9$?;£b<fctl~l Offlgg, 3Sfc8P£b< 
(1-5) fi) ©T^y^t^L,fcT^ym@B^iJ, (ii) g2#l##: l 
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(i~5) i@) (D7^ywti)minLtcT^ymmPL (no mvm^: its 
$n^>y5ymiH^j^i*fc^2fli^± mz-iti-s omn^ $?*b<« 

1^3 011^ <tO^L<ai~10igg, l5*>\Zftl£L<im (1~ 
5) fll) ©T^.y»WA$tlfcT^7^@B^J, (iv) IB?U#-^ : 

.37^ ymiE^j^oo i &ta\t2m&± (MZ-U i ~ 5 omnm, l< \t 1 
5) m) .(D7$ym*m<Dy$;n^w®:ZtitzT*/mmFL s^ra (v) *t 

X (2) (i) @a^<J#-^ : 4, E^J#^ : 7 £fc«IH?>J#-5f : 1 0TS£tl3 

T^y^@3^J4'©lSyc^2i@©T^7m^^bfcT5y^E^J> (ii) S3 
*J##: 4, SB^iJ#^: 7 ^^«I3^J#^ : 1 0 TS^tl^T^ SMmmiZ 1 
Sfe«21@i^± (#!lxJ£l~5 OfSg^ ^K«l-3 0fl@E £D£F 

sutii-ioflm $^^*l<^ (i~5) M) or^/wnsm 

iPb^T^ymSB^J, (iii) @B^J#-^: 4, @3^J#^:.7*/fc«@H^J#^: 1 
?>J> (iv) M3?iJ#-5t : 4> |H^iJ#-^ : 7 £fc«@e?>J#-*§- : 1 OTS^tl^T^ 

(T^y*«) , £$wc5fcs (#;^^>;u7fcs§5) t&3„ ih^j#^ : it 

e»n^>^>A°^K«> C*^#;i,tf^;i^ (-C00H) , #;l^4->W-M T 
COO") , (-C0NH 2 ) Sfctex*:^ (-C00R) ©fBinT&oTfc 

^^txXTJKl^lt^RilTft X^;K n-^Dtf 
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- c ,_ 2 x; wi^fe b < « a - ^7^;m T-Jisfc EOa-±y^)v-c ^tjv 
sirbTv^i^ #;M^>;ugatTS H-fb^fettxx^ 

^HFrt©r$y»©««±-©wiaK («a«-oh, -sh v 75/1, <^ 
^^^^©c,. 6 T;^y<;us^^©c 1 . 6 T^;^?5:<Jf) t 

mssM*&trr&*>wn % mm**-. 7T^ti575y»j^ft 
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2®&± (jf*t<tti~2oiSE *DffiL<tti-ioiBm 

5 lC$?S£L<klife (1-5) 10) ©T^/^^b, ^©r$y^@3 

mmm. 2 u~5) f@) ©75y»a*#jqu 

<f4i-ioflm $e>{c$f^L<«^ (i~5) «) ©T^y»*sifA$ 
io n, sfctt, ^^>T^ymiH^J4 , <Di*fe^2fBij^± (0^l,<»i~2 om 
mm. ±t)jf*u<ui-ioiss, £W£b<w:M, $e.^*b< 

tel~5f@*I^) ©7$yK^fl&CDT5/BfeTBIft$nT^Tfe«J:^ 0 

*^Tffl^&nsaJ^^K«C*jS*^;i/3l?^^;i/3E (-C00H) , 
*l)l#*z/U~-b (-COO") . 75F (-C0NH 2 ) SfcUXXrJI/ (-C0QR) GDfa 
15 *iT&oTfc<fcV:>. 

mm^t£ummx&mtstix^z>%<D. &&wmm&m&vt£^t>$>2>m 

fcttt^nss (#k i«, mmm +m& w. rMv&mm tezt. 
(om*mK&ti* tfot>n±m^mm^ti^mmumm^^o z.<d£ 
a/ssttm mtux* Mill? («, u>», JtflttKxgfc, «(«) <h ' 
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>ft, ^>if>x;^>m) <hoi^if^^&n5 0 

*»R«ft#SiS*n£ifcJ:oTt)«J6nc:t*JT*5. 'ft%4> 
k h1>«9LI«iO«tta;&»IHK»6«»n««, k h**9Lfttt0«Jtt 

■** ^ 6 n§ * > A * ft fe L < H * fc tt* Of, * tz fit 

;w»»,-^>xkHu-;PT§>*», 75>^^;mrft, 4-*>sw**5, 
4 - 1 Fn*^^^7i=m hVs #y tzv ju 

7$mm, 4- (2' , 4' -^h^7x^-kFD^^) 7 
x/ *» 4- (2' , 4' -^h^7i-;hFmoc7>;xf 

^^>/^S^L<W^7°fK$fc^n5©7$ Kfle«ft#-r*. - 
^5K»tLTtt, DC.C, N, N'-S^f V.7°n \d)Vts)V^i>-( ~i h\ N- 



WO 2004/058817 PCT/JP2003/016655 

14 

*. zn$\z&%m&4t\ziZ7±^mmmum wx&* hob t , hoo 

fc£, N, N-^^MTSH, N, N-y^WthT^H, 

£0 igttft*nfcT5yMMWW*wa*i. B-4imn?«n6n*. x>t 

£Jfcfcm£«P£#*.j&:ViJ; -5 izf % z\ 

^OT5;S©ffig|Stbm Z, Bocv t-^>^;u^ 

S/#;!/^x;k -f V^;1/x;^^'>^;u4?-;k 4-* h^i^>^;k^^> 
#;ktfx;k ci-z. Br-z, 7^>^k**e^;k^-;k hu^;p 

*;^^->;i/Stt, ^jx.^ r;p*;io:;wwb *^;k x^;k 
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(Dim. (C,_ 6 ) T^y-r;^ ^>y<;i/^^©rn<;^. ^>>?;^ 

^a^XD^xy-;Hi7jcm«©^«»iLT^ 0ij^«, Bzl, ci 2 
-BzK 2-xhD^>>Vk Br-Z, t -^Pfe^ffl^ £>n£o 
hX^>C-f bttt, Tos, 4-*h* 

v—2, 3, 6-hu^^-<>ii>x;^x;k dnp, ^>s>;M-*5oi 
Bum, BocTrt, Fmo c fc:&WHV>&ttS. 

h\ N-kh'D + y7^K5h\ HOBt) t©XXfJH &£Atffl^6n 
#HS©lifc£ CRM) ^ibtft Pd-I**V»ttPd-Wl 

— mzm- 2 0t:~4 Ot^ffiarcfrftfeft*^ MLSfc:feV>T«, fll^tf. 
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r~v-;k 7x;-jk ft7-y-ji/, /^^uy-jk 

^^^7JP7^ h\ 1, 4-^>^4--;K 1, 2-x^>>?^-;i / 

;u5;i/Stt±ia©i, 2-x^>>?^-;k 1, 4-^>^^--;^ < jf 
20 i*3-r^T©««»§i^sb, 0faoa^ >;^ss fcii^^ ^ t 



.25 
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•turn ot© (i) ~ (v) KiEift^nfc^dt^w&ns. 

(i) M. Bodanszky M. A. Ondetti, • ->>ir^X (Peptide 
Synthesis), Interscience Publ ishers, New York (1966^) 

(ii) Schroeder&J^Luebke, If • F (The Peptide), Academic Press, 
10 New York (1965^) 

(iii) Mmm&m. ^y^F&f&vmmtmm* tLwem amm 

(iv) ^mmm &&zmm&^ ±{£3&umm u ^>^^moitmv, 

205, (1977^) 

(v) xmrnmrnm, mmm&omft, mm* ^^f-&^ mmwm 

as bfc*3«^*t?ffl t>tiz> ? >n$ n& F-r §iss^j$tft§ ^©t 

»tl«ViM5fcOT*ott»J;^. IfSKtoNA^^, DNAibT 
y/ADNA, y;ADNA7<^7'J-, MIHUfettWa • »«**CD c 
25 DNA, BuiBL£j« • lifijjeiDcDNA^^'J- , ^JdSDNA©^ 

i 

• <fc 0 total RNA*fe»mRNAH^$P!«b^:'b©§fflViTii[gJ Reverse 
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Transcriptase Polymerase Chain Reaction RT-PCRfetttf 

(ii) mmmn: 5T^$n§lSS^J^tt§DNA, icfcttgB^J^ : 

(iii) @33Wf : 8 T^^tl^^SSH^J^Wr^DN A, ££te@e?»J#^ : 

Mi^MW^|WIM©ttM^#-r^^>A^M^r3-H-r-g)DNA> 

(iv) @3M#^: 1 lT^^n^,^iE>iJ^Wt-^DNA, £fcte@B?<J# 

3^SI2^J£#WT3DNA&«H#W>£:n3o 

9 9. Q%u±(Dmm^mT^mmmm^mr^D^Atj:^m^n^ 0 
ffipm^ : 8T^$n^siE^j^A-<^ hu>^x>h^#T-eA-r^ 
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9 9. 9%Ki:0ffi^$tt§II^J^ftSDNA^a:^l^n§, 
m&m^: 1 1 T^^n^ISiB^ijiA^x h U >yx> h^#TTA< 

^j^9 9. 9^±©ffiratt&^-r«siiaiiB^j*^#-r*DNAj&:^3&«ffl^6 
ns. 

*.f& Molecular Cloning 2nd (J. Sambrook et aL, Cold Spring Harbor Lab. 
Press, 1989) \OBm<Djmtt£KM'oTlfi*5 C Sfc, TfTSR©^ 

mM, ^Kttl5l 9-2 OmMT, MS^5 0~7 0t, £F3:L<«*Sj 
6 0-6 5«C©&#£*cf 0 «Mc\ ^MJ 1 9mMtI»6 

<fc&=IWW<JfcKJ\ (i) @3?>J#^: 1 Ti$tlS75 /@£M2?y£ltWT3^> 

tSDNAJfefWJf^ : 3Tli$n.5iSfi?!|^ft5DNA«:t^ 

(ii) MB^iJ#^: 4T^t£*i£7c- /BteB^IS^Wr** >A°^5t£n- h"T 
SDNAiUTtt, @S^J#^: 5 T^$tl^Sgg^J&#Wr^DNA*fe« 
@B^J#^ : 6T**n*«WE3Plft«rr*DNA&^*», (iii) @B^j#^ : 

n§«SIH^J^ft§DNA35:£^ (iv) IB?iJ#-*t : 10TS$tl§7$ 
^«E^I*#Wrs^>^^flft3-Hr*DNAiLTtt, 12^J##: 1 1 
^S$n*Jfi3lgBa?!l*#^r-r*DNA*fcttgB^J#-^ : 12TS2tl§tS@2 
^J^ttSDNA^if^^^nS, 
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y/ADNA^^'J-, MIBbfett-lli^S^cDNA, fufBL/HH 

#J#^ : 2, @B^J#-% : 5, I3?)J#^ : 8 SfcteSB^J^ : 1 lT^^tl^^ 
S@3^J£^WT£DNA<D-^#£#ir3DNA, £fcteSe?iJ#^ : 2, SH^iJ 

Sr^WT 3 D N A& v>& tl& . 
MBJiJ#-^: 2, @2^iJ#^: 5, @H^J#-^ : 8 ^fe«@B^J#% : 1 ITS^tl 

DNAO^D-->^j;^0|j i H|(^^ T f 1 Clft 

^ - lZffl.fr&A>fdD N A &*5S9§ © & > A° m.(D—U$> %> v> «£fig«£ n — H 
t-*DNAWf>t"feb<tt^DNA*fflViT«»bfcfe©t©/W ^U^<-if 

Molecular Cloning 2nd (J. Sambrook et al., Cold Spring Harbor 
Lab. Press, 1989) te&mtt&fc&zftvTftteS ZL £j&tT?#S. Sfc> iff 

DNAOSI^j^H PCR, Mutan™-super 
Express Km (SSjg ) , M utan™-K (SSjfi («0 .) ^£/Bwr, ODA-LA 
PCR&, Gapped duplex^, Kunkel^©g#^©^*^Vifi*nSte:Jpi; 
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fc»4»RSilC«kD«IR«i*T?«lftl/fct), U>*-*frtPbfcO LT«ffl-r*C 
t£DNA*»CD5' 5WM»tfBRHM3P>fcbTOATG*# 
U £fc3' *SSfiJKtta»i»jh3H>ibT<3DTAA, TGASfcttTAG 

^tiT^fe.tti, 2ins©»*ew»fta H>^>ia^ih3 js^^ 

&3-K-r5DNA^&a«Jt'r«DNAWfM'*^0mL, (□) iDNAi 

^^-iUTH *J»lf6*©^X§ H («, PBR3 2 2, p B R 3 
2 5, pUC 1 2, pUC 1 3) , tt^Sffi^O^^X^ F pUB 1 1 

. 0, p T P 5 , pCl 94) , BH»**^7^$H Cfl, PSH1 9, pSH 
15) , A7r-5?a^©/^f>Jt7r-^ UbU&'CJVZ, VZzs-T 

XT1, pRc/CMV, pRc/RSV, pcDNAI/N'eo&M^' 

*|S±tlTffl^5i^H SRa^D^ SV4 0 7 p D^E-^- % L 
TRynt-^, CMV^P^E-^-, HSV-TKyDt-^-jiiW 

ztisost^ cmv (+k vmiuv-ovt,) yn^-, sr^o 

trpynt-^- 1 ac^D^-, recA^t-K A p L y 
Dt "^" lppyn-E-^- T7^Dt-^at, ii^'A^;^ 

K*n!fc*»'&tt, SPOiyD^-, SP0 2^-^- penP 
^Ot^-^f, f±«TSI>iff«, PH0 5yD«- PGK 
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SV4 0or i <hll«T^l^t&3) ^t*mLTU§fe©§ffl^§ci 

h f riB&tt^i^s) itfc^ C^Vhl/^-fe-h (MTX) Bft] , 
7>\£*sV>WQm&r* (£TF, Amp r t»frr-5»^*t*5) , **"7-f 

dh f r»^^ t ^--XAAX^-iMffl^T 

NJftfcflfctfflrT*. tesfl«X5/x U fcr««T**«^J4, PhoA • 

SS^J> OmpA- 5/^;PE*lfc£at, i^/W^Iftl^tt qj-T 

MFa • )\J$m % _ SUC2 • v^-;i/iB#l&£\ 

(Escherichia col i) K12 • DH1 CProc. Natl. Acad. Sci. USA, 60 
#, 160(1968)] , JM1 0 3 CNucleic Acids Research, 9#, 309 (1981) J , J 
A2 2 1 [Journal of Molecular Biology, 120#, 517(1978)3 , HB 1 0 1 

[Journal of Molecular Biology, 41#, 459(1969)] , C 6 0 0 [Genetics, 39 
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#,440(1954)] frz&mto&nz. 

A^^IfiLT^ flfctf, /WPX • (Bacillus 
subtilis) MI 1 1 4 [Gene, 24#, 255(1983)3 , 2 0 7-2 1 CJournal of 
Bi ochemi s t ry, 95#, 87 (1 984) ] & E&m ^ £ tl§„ 

■WtbTtt, *y*P^-f-feX.-feHf5/x (Saccharomyces 

cerevisiae) AH2 2, AH 2 2 R~, NA 8 7 - 1 1 A,. DKD - 5 D, 2 
0B- 12, yy-D-^n^tX (Schizosaccharomyces pombe) N 

CYC19 13, NCYC2 0 3 6, fcf^T /Uh'JX (Pichia pastoris) 
KM7 1^f^f,nS 0 

***ft«UI6 (Spodoptera frugiperda cell ; SfffiUfc) , Trichoplusia ni©* 
Hfi&CDMGlW, Trichoplusia m<DW^<DEigh Five™i«> Mamestra 
brassicaefi^comSfeJiEstigmena acreaE&$fc©«&£#t/Bv* £>tl3 0 ^ 
-f ;P*#BiNPV©:tt/&tt, £&*#MrtBli& (Bombyx mori N M; BraNW 

^Mv^ns. wwBtum sf9« (atcc crlhid , 

Sf21«M& (&± % Vaughn, J.L. -f > • (In Vivo) ,13, 213- 

217,(1977)) fc£jWBtr>&ft5. 

— (Nature). , 3 1 5#, 5 9 2 (1 9 8 5)3 „ 

iWitLTtl *;WMSCOS-7. Vero, ^ ¥ <--X 

AAX^-IWCHO <«T, CHOMlfttlMB) , dhf rjtfirF&a^* ' 
-r--XAAX^-MCHO (£*T> CHO (dhf r") MtB&ffB) , 
WXLmm, ^XAtT-20, ^fr*$XO-^«|I6. Y^ATDC 

X^xUkT««»JWR|ftr*fctt, «Atf, Proc. Natl. Acad. Sol- 
USA, 69#, 2 1 1 0 (1 972) ^Gene, 1 7«. 107 (1 982) & £fclB*©#J*fcfEo Tfffc 5 

/W^«fiS*^»(Elft-rSK:tt, Molecular & General 

Genetics, 168#. ill 0979)tt^K:IB«©^i*te«oTffa:e>Ct*tT#*. 



WO 2004/058817 



24. 



PCT/JP2003/016655 



»*S^«tetfe-rSfctt, mZ-t£* Methods in Enzymo logy, mm, 182- 
187(1991), Proc. Natl. Acad. Sci. USA, 75#, 1929 (1 978) f££\Zfi3Ml<Djjfe\z 

adUWIiaSfcttSaS^«telft'r*k:tt, 0!l*.fc£, Bio/Technology,6, 47-. 
5 55(1988)'^:^:fcte«0^fc^oTff J&"5 

□ hn-;k 263-267(1995) (ffjH&fBfr) » Virology, 52#, 456(1973) fcffiife 
©#&£^oTf?&5££;&n?£5o 

10 f I^^tiM c t^tf 5, 

UTtt, 0>l;Lfc£\ f^xhux U»«3Rf&, ^attft^, £31 

A, mfr? t?* A & E1$mi E> *15 . ^#X^X, j$ 

gfiEilH^^^minbTfeck^o ^i©pHtt|«l5~8^I^l/K . 

5/^£#tfM9igite [Miller, Journal of Experiments in Molecular 
Genetics, 431-433, Cold Spring Harbor Laboratory, New York 19723 

z\z.\z^mz^^7u^-^-^m^<m^^rcmz, mz.u, 3/3 

25 l9±A«X'>i'Jt7Jli©*^ «lfJlt^l5-4 3t:^3~2 4l^ 
fi^;^!!©^, «#«®S^J 30~40t:ti)6-24 I^Wff 

i&mz&vmiit^Mft&iMZ.z>zt%T°&z>. 
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t£—)V¥— (Burkholder) g/Wgifc CProc. Natl. Acad. Sci. USA, 77 • 
#,4505(1980)] ^»0. ;m*<$mtZST>$ti& CProc. Natl. Acad. 

Sci. USA, 81#, 5330 (1984)] Hmtf£>tl&: «S<Z> p mm 5 ~ 8 KSBfirT* 
©**8P*LH. iS^«ii^U2 0^-3 5trc#?j2 4-7 ZHSMWfrfcW &g 

Grace's Insect Medium (Nature, 195, 788(1962)) \Z}mfchft 1 0 %r>^jfiLfjt 
*©^«*manAfc'b©fe£3WfflVi6n*. lg:Hli©pHte^6. 2-6. 
4t8Bfirrs©*W*LVi. ^»«®SltJ2 7 < CT^j3~5Br B 1tf^V^ 

5-2 0%©M^JM£#tTMEM:l&i& [Science, 122#, 501 (1952)] , D 
MEMJStffi [Virology, 8#, 396(1959)] , RPMI 1 6 4 Oig^ [The 
Journal of the American Medical Association, 199#, 519(1967] , 1 9 9ig 
M [Proceeding of the Society for the Biological Medicine, 73 
#,1 (1950)] fc£jWBV*Sft*. pHtt#?!6-8T&«©^*bVi. 

3 0-40 tTU 15-60 ISMfrfc^ «i^«i;T9*K>tt*&ftl 

& <fc t> fr& 5 d t T * & o 

*&m<D*>/wn*mmw<*&zwmm^mm?%izmLT\t. 
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h*«#bTt>«k^. ®^\$mi£2^6mmzimr^. m-2 — i o@iifr 
yK t^x, 7>>k ty^, -^huanjstfsnsa*, v^x&j; 

m&itwj >/m&miv* ^ti^z^ti^^m^mm^mm^rcumm 

^r*-7-t5;PX^OO^rfe C^-T^^- (Nature), 256, 495 (1975)) \Z 
(PEG) ^»ir>^-rC7>r;PX^£^w f sns^ ^k^peg 
tlltttbTH NS-l, P3U1, SP2/0, AP-1 

1:1-20: lgSTSD, PEG (^L<|j:PEGl 0 0 0-PEG6 

ooo) &i o~8o%nm<Dmmxmu-zn, 2 o~4 or, ^i<«3 

0-3 7tTl-l 0ftm^>*^-b?%C.hiZ&r)®&£ <mmm &z 
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fern T-r^n^v-h) tA<^ijF-Tisi±i§»t t 

1-2 0%, ^L<«1 0~2 O^C^Mf^tfRP 
MI 1 64 0ig^, 1-1 OXO^H&lSJdHll^tfGITiSFflfi (fB^MJgllil 

(«o ) \*-vmmmmtiamm*b (sfm-ioi, s 7 jc^ 

b<^3 7TO5. M, 9*5B~39M. flPSb<ttl9M- 
2 9WT&S. ifclltt, ®*5%J*m#*TTfT&5c:£#T££o /Vf^U 

(b) ^/^D-^I/ttftroHIJl 

(«, DEAE) a^Iffe ttftfttfe. JrCM 
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= >»fc«*JtTA:/x>lfc*tU 10 0. l~2(K#£b<tt#n~5© 
m^Z>Z\ 2>i)\ ^JV7JVftF^M^$H, 
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^'J^^l/tf KttTH ^flC^U^i'l/^H (Ms DNA) (Dmm 

mmizmffiWfc, &rctemnmzfaffiWfcmmmmi£tM^<D-&*^v, 
io sitf&n*. ^w<DDNA(omffim<D3:i&mmmo-t>, c-r) im^ia 

15 S^Ua-^l***, (D) RNa s eHtct§RNA^5:jt|H]t57>5 : t> 
X#U^^V^H©^«, -f > hD>mWI®DNA©itlE^J 
©ta#t£^7 0%£A±, £F£b<te*?J8 0%£k±. t fcD^L<ttU9 0% 

20 jyfciftfcte, IE?iJ#-*t : 2 , @B^>J#^ : 3 / @E»-^ : 5 , @B3«-^ : 6 > 
ia^J#^- : 8, MPm^r : 9, @B^>i#^ : 1 1 £fcte@a?>J#^ : 1 2TIfc$ 

n^ii«i3^j^wr^DNA©i^«@3^j^ffiM^^, ummmzmm 

25 @2#l#-*t : 8, @3^J#-^ : 9, @e#l#^ : 1 1 i;fcte@2?!l#-5f : 1 2T^$ 

nz^mmm%^m^&DNA(DMmmpnzmmts:mLmmPL ^fM^o-w. 
-3 oj@M©^*^e»^$ti^ 0 
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P-iWtUfc, S^^«^^n7 t c^>A^K^3-H-r^DNA(D^a@H^J 

MRNAtottafpffi^uTMwd^^^Kjtft?©***!!* • m 
jte^©5* *^\Ttr>;i/-y, 5' • uk-k .5' ^# 

fcifcnKX 3'*IMMR«*. 3.* ^^HD-Aip^js'SAT 
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-D - •J ^-X^tbtl^^iJ ^ /7 V*J- h% D — U XS^jT LTV> 

©^©^y©^u**i/;<r^h\ #^^i/^H#^^^>^^(o#u 

£fcte#fef§^£^rr3^©ffi©^U^- ({BU i^UT-fiDNA^ 
1 ffiDNA, 2*iRNA, l*iRNA, DNA : RNA/W^'J y K~C 
*>©, *^y©#^&%©, ^^WUSnfcfeO, l«UKD3a»©**U 

7*v&>. v?u>K& *n-o%<D, *v-hK&m mm* * 



WO 2004/058817 PCT/JP2003/016655 

33 

fclKB (RN A> DNA) T^^o #E»$n«iSW©A#^ibTtt, «K© 
^>H75 F©^fdStttt©fe©&£j&«ii6tf e»n§ 0 *^B^©T>^ir> 

xtfus^w^Ftt, &T©«kt>K:H*hsn3*. -r^fo-B, m 

fcfPharm Tech Japan, 8#, 247JCicfc«395K, 1992^ Antisense Research 
and Applications, CRC Press, 1993^^T^<^$tlT^§ 0 

«»tt»tt-c«#*nfc^ Bafljsn&o, #jo*nfc»« 

U >»£#te©*ffi£**ai-S«k3fc«K2tfU U>?>©J;e>&^U#^;t>#\ 

*cx3jNutfh\ ni/xrp-Ma fe^©BfeKtt©fe©*s#fewr6n*. #ap 
^DD*^-h, =i-;h*&£> #*wr&n*. covrcbMz, mm<D 

3' agates' ^:#f$t5C<J:^f, £2, a^g* 
i^LT#f$t5C < !:^5§ 0 ^OifiDStLTH tttt©3' 3ff 

RN a s e^t*0^^^7-iftJ;5^$ijI;n&*©t,0WsnS, 
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^F^n-F-r^^u^^l/^H («, DNA) («Tv*»WCDDNA- 

©*£#•*•*«# cot, **M©ttfrtwrt3-r*«^*j**) , ^ck»^ 

fB©DNA©7>5H!>^iJ5{^WH (OT> *»91©7>3 i -fe>v<#. 

n&mm, m& Mmm. mmm. wmm, wm. mmm, 
(i) ^fc^-r§gm^ffi^^©x^u-~>^ 
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& SUB, AM, ftft&ftft B0> JfflHi@, JBtttt, Jtftg* fffe 

bbh&s, m^m, .toubhk, mmm, mmm, ikmmmtz 

jy^^te, «^t«, (i) 2tcf6^©^>A^»s^-r*fl6*swTs*mj!a 
io ©«ttt» (i.i) *»M©^>^^«ftje^-r*ii***rr sflMattaMt^ 

15 fcia-t *«ffl^e>n*. titttn m%.& cos7«, 

CHO» HEK2 9 3lMt*0lft»W$t<lV^n5. MX^ 

>^^K*5i5SL#*aBjia©*aberfett, mmvrz^mmomn^m^mm 
&mt&m. mm±mm> mmmmrn, mmmmm, mmmmmmmrsia^ 

. ±|B (ii) ©*^fc;mt£#»|II©^>/^Jt©$sH££, ±IB (i) 
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m cm, *mm* mm, mm. mmtm, &mm. wm, mm. mm 
m. mmm. wm. &mm; ?nm. mmm. mmm. ^wmm, mum, m 

LfctfoT, **W©#U^^U^p DNA) fit, *»IH©^>/^ 

x^u^->^ttm (iii) *mn<D$r>n?7m.&nt$L-rz>mti* 
=rr*«uia***bfc»«&fc, o V ) ^^%©#^et> *5&graiinsft 

-hfe^&fc&^T, (iii) £ (iv) ©it^fc&tf^ fuiBitte^©^* 
NAM) £*8l^t,T\ J*«rr<5. 

^^#>^«fctJc^^©^>/>?^g^||^^ ti ^^ wr§TO<tL/Tt ^ 

±ffitpi«©'b©*t#frfsns. 

I2^j#^ : 5 , w&mn : s : 1 1 x^n^mmmm^tM 

*f : 1 l^^n^S@B^J^fe^©-^^^-r^^ ffl v^PCR& 
±E (iv) ©*^fc*tt*itGrP©B«fc, ±|B (iii) ©#&fcjt 
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ft^^vmt&m, ^mt^m, fmsmm. mmvm* mmmmm 

* (au *m& mi, m&mm. &mm* n& mm. mmm. m. 
mm, mm. mmm, ^nm. mmm, mmrn, f?vtmm, mmm. mmm. 
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smummmm* &r&m* &Kmm* mm&mu amtem* m 

*>IHB«ffi« CM, #UVM-h8 0, HCO-5 0 (polyoxyethylene 
(50bo1) adduct of hydrogenated castor oil) ) ts.at.mm iTfeiK ft} 

tttiLm ^iftft^^^sft, ■ mmmvm tisx* 

n, Wtl©gIM^fe?)If 5-5 0 Omg, 

5-10 Omg, *©to©*ffl#T?tti 0-2 5 0mg©±|BYb^W^ $n 

tt&jfiLffirft -?ry*^ 7>>K tys?, y^, r>, x 

*<t***1tK*«m<Dn*mtt» *©fiun. 
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0.1~100mg, #£L<fcM$l.0~50mg, «k Off*b< tt*9l. 0-20iig»#-r*. 

t*fc#* i ms#»tts^^> 

0.01~30mg, #*b<.tt»0.1~20iig, «fc b < tttiO. MOig«im 
[:M[:J;0^t§©W^$^, ffi©»#>©^fc, #:fi60kgM§fcD 

(2) *5S9!©^>/t^g.©^a 

&mzs:mz^ ^^zm^tz.mmt^tirc.^m<D^>n^n<DW\^ 
(ii) ^^ifi^Jitc^^bLfc^B^©^^j;^m$n^^^© 

its. 

±SE (ii) ©^ffiS^HTte, — ^©trt#:^^Bj^^>A 0 ^K©NTO 
*BM"r«*i#T?, ^©^^^BJ©^>/N°^M©C^{c^T§tn:#: 

y # D-t;«tit§®^5) £ffl^T;fcfgBj©^>A^sc©5t»£ 
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tt, tt*^HH^©t>©Sffl^Tt>«fc<, ia#:^(DF(ab , ) 2 , Fa 

t><D-e«&<\ ttjn@ft4> osiers mxa, ^>/^mm) icmufc^, 
c«n , c«i> , no to &e#*v>&n*. ±iB«*tb 

* (#9, Cy2, Cy3, Cy5, Cy5. 5, Cy7 (77ytA/H Wl>7|tl) 
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*R«©«WEI!C(F) ^£tt^Lfc*MtftJK (B) i^it 

ffi^wafisai^LfttiftjBt^©^*^*^*^. 
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•5 m^mmrmt^K z\n^(D-^mrmm^m(Dmm\z'D^xu. mm. & 
10 mfmmmm (mm* (m^m^, mm 57 , ^nmm^>m m 

MttHlgttJ OB 3 US) ' (B&Mk BHf n 6 2 ^Mf ) , rMethods in 
ENZYMOLOGYJ Vol. 70 (Immunochemical Techniques (Part A)), |WJ# Vol. 
73 (Immunochemical Techniques (Part B)h |W|# Vol. 74 (Immunochemical 
Techniques (Part ©), Vol. 84 (Immunochemical Techniques (Part 

15 D: Selected Immunoassays)), Vol. 92 (Immunochemical Techniques (Part 

E:Monoclonal Antibodies and General Immunoassay Methods)), Vol. 
121 (Immunochemical Techniques (Part I:Hybridoma Technology and 
Monoclonal Ant i bodies) ) (&_k, T%J : $y&7UX&5&mU£&&}fl£rz>Z. 

Mm. %m, mm, ■mzmm* *mx* mm, ^mm. mmrn, mmm. n 
25 m* mmm, wn», max* mmm. ink, nn, i$Mi 
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(3) m&r&mm 

^ pT, ^3, ^5?, u-;k g->A°>^-^^) 
^>/^Htfcl4*O^^Kft3-Ht*DNAS&ttmRNA®ftt 

A©jff§, Vv»^«fi-R\ KDNA^fcttmRNA©«KlP*« 

/H^J^1f->3>tPCR-SSCPS (Genomi cs , $g5#, 874-879 H 
(1989^), Proceedings of the National Academy of Sciences of the United 
States of America, |g86#, 2766~2770JC(1989*p))&£K:«i: Dl^T^C: t& 

^PCR-SSCPffifcJ;^ DNAO^S)S:^!jttt{ii$nfc*^ 

mmm, mm. ^m. $mm, mmm. mm* mmm, 

(4) T>tt>XtfVX&l,tt\*$tt?ZmM 
W©^>^^**fcf»»W©DNA©»IB-t»fP«««l«b, ^«©Tt^ h 

mm. mm, mmm. mmm. wm. mm. wsm* m 
Mm, mmm, ^vtmm, mm, mmm. fowmmtez) n*m>mmm % 
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bh*fe«Pt?L»j#» («, 5*;K ^-y-^, tye?, ^ % 

■>^*-U^^^^Kft»#r*»^ -flgftfC^A (#:S60kg) fc*V>TI* % 

T5RNAO-|5*ttt§rliRNA, *^0^>/^RSn-Kt« 
RNA©-g|i^tn'JWA&i*fe, #^©»te^©^£^Mir<5 

?L*. mr. «KJ«*, ftfttf. lift. ffflM& JMK. W«, flfJift 

^> «r*, 9mu& mm^, i«m, am*. © 
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— MiiRNAte, QftKDjjfe (&U Nature, 41i#, 494H, 2001^) (c2pD 
U^1f<Ate, '£%\(Djjfe TRENDS in Molecular Medicine, 7#, 221 

io n-g> 0 

15 (5) #S&W©ifa*£^rr£|g2Si 

±mm. %m, mm, m&mm. *mm* mm. mmm. j&m 
m. wis* msm. ^nm. $mm, mmm, fpvtmm. mmm, mmm, m 

mm (flu 7f K t>iM^ fcy$>, r>s>, ^n, fc 

25 »^T«p»sfctt*fipfi«i MAtt^: &T&#&a tift^-rsc 
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ttJLftrsctickoTiian?**. ttit*©*tt*£UTtt, &s 

VM " h80 ' HCO-5 0 (polyoxyethylene (50mol) adduct of 
hydrogenated castor oil) } ^ffflbTWK »tt*iUm 

nmt\>xfi. &». tm*s?a„ mm. xfju^^y^t" 

#*tf&h*. LTtt, J«JIMSai»MlfcDa*5-500«g, <h 

D*>Wft*tt!lTtt5-100mg, *©ffi©»»TttlO-250iig©±|3tt#*t^*$n 
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• fK0fc«)(:ffiffltS«^fctt, #SPJi<Z>K#£l!eIS£LT," SfiTO.Ol 
-SmgftgtMggfc, 101-506*, #3:l,<fctlBl~3M£ % ttjft&ttfz: 

sp^fcf^ip^ jfatfft&it. &Tfti#j&:s) icarrsai^ 
(6) w^st&^jirrsEag 
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%$mw£a*i&^ l<mm u#s 0 teMzmzntcmwrnmumfommmx) 
tmmmm&Tmmzmm. mmttz z. t \z & Qmmm*?zmz&z> z\ 

*m. Pf^> rag. Ban, jmhb. mti& ^g*, 

WMB, BUMF. JfiLttttfK^^) 0?Kr£fctt»*4>£& 

17 * f as?© 17 ^^>mm<Dmm^mz^ xmm-rz c t 

S5fe*flBl5S'e:«&«)fc, m^h*^f> (flu 2 
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eokg) iz&Tmz&mithT®*?*®^ mmrcomm. isoommm. 
»*L<«i.oo-3oomgeaP7?»*. v??->mm<D&-$\E}mzi\E\T?h&\,)& > 

(7) DNAMi 

(2) #hhilLiWy^t ifel? ^ §i (l)flBlt©»tt, 

(3) y y fiWT->x$fcii7«>htfe5^ (2) mtfonm. &&zt 

(4) *5Mi©^*ttDNA*fctt*©**DNA**irb, qffa.U4fc£*fr* 
**W0^*ttDNAS&tt*o«J|DNAStt*#t MftftJfttt (BIT, 

*an®DNAiEMMfr&Ke-rs) mmf*. 

AE-^^h^^^^fc^^g^t-r^DNA^St-^^iitC^oT^ 
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C5 7BL/6m DBA2^^^\ 3£$tJS£LT, B 6 C 3 F ! MM, 
BDF.mm, B6D2F i m BALB/cm ICR^&a ' 
Wi star, SD&£) ^if^W^L^o 

& &$*mmts:£) &$ivrch<D. jwM&fcia, its^m xm. m<Dm.& 

$tSDNA^£^l^tl§, 

SitoTH iDNA &!M&«llfl&T?3fcS| $f55^Pt-^- ©Tgft b 



0 
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(ii) #«ttMfrtt (tK -fs,-* 3 , *;m=*k A 

>S-h7>X^oc7-if, Jfo*«fcfej&«H^0, 7-7f>Kl, K10& 

(-*fcT i e 2 mtsnz) , 7-hU^)j^7ryy>3'J>W 
*.<Na. K-ATPase) , - a -D7^^>hm ^DrP*^ 
> 1**1* I I A, ^D7-D^7-1fl»>tk'^ MHC^T, 
(H-2L) , H-r a s, >$ -*ftftflM, ^« 

(TPO) , ^^H*K«H^la (EP-la) , /3 T 
9*>s <***.X*B$**,>nm. 5^»iil^2,.5xiJ>» 
>A*St, ^DWy>, Thy-l, M^D7-JX H«l>r£tt (VN 
P) , M7^P^HP3>^>h, 5^PtT>, hD7fc> C , ^ 
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-Y^yo^-*- tiK^FilSHfia (E F — 1 at) ©y n *-, 
*©«, I«tm3fettDNAft*6fc»«Smi»T*DNA©^ 

A5-f^U-±t)y^DNA©m*^-»tL T , *JtttJFF«, * 

DNA^itTWIt^t^. ^ttCDSfDNAft ± 

f2©«^feCTMJ:D#e>tifeiE^^>/^ K ©^^^^^^ 

««|R^tt*»»«te*^T»»b5 SDNA3 >^ h^ h(!:L/T> m 
St © D NAI^65^ fc J; D fWt <5 C t % . 

mmnoflmuic^^T, *»w©«*ttDNA3Wfrr*c:ttt' ^mm 

Aft«^S **W©^*ttDNAftStt«v^c©a©» 
#/©™^©^«^J: W m©T^T^^ W ©^ ttDNA ^ #T 
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»*J;^tt©±TI;Iifc#fttSJ;5t||§$n5o DNAM 

a **w©^*ttDNA&aw-«iv^c©a 

©»#/©^«^©H#«43J;tK#:i|ffl^©±TiC^Bj(D^ttD.NA^M 

*©i«*SKt«ttl:a:0t^T©f»*«DNAfti«i:*t*±5fc 
£ £ nr^fe D > ft&te ©iesd n a ©Hi g SiEarr srti:«fct) fc 

**w©^>/x^ji©««B3tJife^; *^©^>A^KdtM5g-rs^s©^ 
Mn©^tEi^*DNA««^$«^9Ltt«», mmistt&Bx 

* fc » w K * («, *L«, JIM, IfcfcflW, A 

aw. m& ma, in. hum. *a. owta, ^ws. $mm. mm 

«DNA$^t fcft«rr S C £ &IMB b TiD NAM®* £ b TSMf (Dm 
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E5£«43 «k W«©£T fc*»WO»»DNA 5 . * AD N A &*g 
5 Jl i K <fc 0 t^T0fI^f D N A Sr^T 3 «fc 5 fc;**i(|f^r S C £ j)iX°% 
*»IB©AtDNAfttt«#t hqHUMfttt, *JBB0A*DNA#tiK& 

a**6*iT*D, rtttttoiE*DNA©«ii*fifrr*cite:j:e)«i«te 

^BJ©^>A^K©^^#MTO^(C^^^^0J©^^> A ^ M{c g- 

*IE**>/t**©flMHM (dominant negative^) .SjWBtft^ift 

mm. &mm, nm. mm, mmm, mm, wm. mmm. ?nm. mm 
±tz2mm<D*mji<DDNAfe&mw<D^<Dmmmmm£LT, 
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(ii) *^ B £<VVNA&Bm%mm*<DDNAhl,<teRNA%:mmftffi~T 

(iii) ^A^m-r^mm<Dmm^mm.mmm^m\z^vmmx^ cne,^ 

(iv) ±fB (iii) fB^m^fflv^di^i^Bg^fg^^^^^^ 
3iJ©X^>J-->^ cfcjfctf 

*fc»**©*M*©wwkftff3&e>ct35r^riiT**. sale, *im<D* 
*^ 0 j©dna^®j#i^^t> *^^©^>A o ^K©afi^ 

teSFW&e***, *»W©^>^^»fcHai-r«&««©jfeaBjK0||»ftf f ^ 
^©^^U-n^ScSJift-r^ci^jiB^^ *»W©DNA<E 



(8) /y^TS'hS&fcj 
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(2) KDNAtfl^^-fcGrF ^JllSfcfcofl-tf^ h , > y_ if 
itfc^) ^A-r^r<h(3J:D^mb$ti^ (l) Jiiei 

(3) *:t^->>iHrC&3|f! (D 3gfBife©JS^|ffl^ 

(4) #bW»^ y »|, T ^ S (1) q|a3«CDJK#«BI&, 

(5) >fvnmm^ryx-c&z>i% (4) ^=2^©^^^ 

(6) ^|0DNAW«^fc|DNA^#k httUbfe 

• (7) toNAdi^-^-lfif («, ±^S*CD3-^7^h^-if 

DNAW§y D ^^-0Mj|TT!§Ib55S (6) TOtS©#b h* 
SUM*, 

(8) *thHWL«,«*ty ylMlrttTftsJg (6) «|B«©#bM«?L»*, 

o) yy«»*«tT^T*s» (8) mmm<D#}zbm$LM®. *±ac. 
(i o) m (7) mtte>»tt£. ft»fl5^n*jai#u- ^-^r-jte^o 

^»**^***W©DNAfcA*Wfc:*ft*inA*ciK:<fco, dna© 

»©»5MB**3&lr> («T, *»WOA^7»>hDNAifttSCi*t* . 
«^fc*0»DNA^©Hlixr4^©ll!||ft;^DNA*#A*fcttWl 
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DN A^ttYbE S ffl&£fett*ftH©/ y^T^hES iM^B&iBTS) © 

-ifjt^) , cat (^D^A7ar-n— ;|/7t^h7>77x7- fefit 

-&3DNAIE?i] <«*tf % po 1 yA#fth>^;i,fc£) fg^fc* 
v*>S>ir-RNA ***T*fc <tS:il:^ T , ftftfttt £itfi? tttttt 
^*J:5lC«*bfeDNAEW*3rr*DNA« (KT, 

a«8 © y y * T * h E S nKftUNt § d t J C «fc Q ft 3 c £ * T # S „ 

«HIW*a^teJ:D*»W(Z)DNA*TOfl5*«7C©ESMt 
UTft 09*fc£ tOK!i© 5 i;-5^^3i$nfe i fe©^ViTfeJ;<, ££^*n 
Bvansi:KaufBa©^te^i;TjWU<»fiLfcfe©T?fe«fc^. ^x© 
ESil&0»#, 31ft, 2 9*©ESfflJ&at&/B$ttTV**j^ 

^*^6^ftES«*««fc»r*fe2©BttT#!Atf, C57BL/6Y 
#A<*>C 5 7BL/6©«0Sfc©^$SDBA/2 t©3^Jite«fc0afe#b>t 
BDF » 7 ^ (C5"7BL/6fcDBA/2tO-F 1 ) M^TttAUfefeO 
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^#&nfcEs«{iii^ 7 ^ MLfci ^ G57BL/67 

^n^C 8 »»^p bit l*?^t UTfflt^ ^ ^ ici D ^ 
WbTWfe#LT, l3P--ig®ESM (tt5 0fl) T^rfr© 
#»*2 n = 4 0 fcWtf * D-->^t5 £ LH. 

* t **v^-r ^©t, &*8 < arc***-* £ t « jits s o 

10000 U/ml) #ftTfci»^«H|rt (#*L<«, 5XK|^, 9 5% 
ffi«Sfctt5*** % 5 .9 0%^) T»3 7T;TJMT*&£ 

©^ttTflHIU M^Jctt, MJ^»/EDTAiI (ffl*0.0 

0 1~0.5%hU^»/ 0 .l~5mM EDTA, »*U<«»0. 1* h 
'J^VimM EDTA) jMCiOJUififtu «&fcffl*bfc7>-^ 
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M»W^T#Mt^tl;j;D, miJft. &tt&2 
©*< 7<DMmiZMbi*^Z> Z. ttfoSm-efr D C M. J. Evans&mi. H. 
Kaufman, Nature, fg292#, 154K. 1981* ; G. R. Martin, Proc. Natl. Acad. 
Sci. U.S.A. |g78#, 7634JC, 1981* ; T. C. Doetschman 6, 
7 • I^ijtDS^ • T>H • X?*^U*>$r;p ■ ^l^D^- fg87 
27JC, 1985*] , *»W©ES«US*^Mb**T»6n**»gii©DNA 

&m*±mm\z; < >¥buiz&nz*ftm<D?>Kpn<Dmm&w^m®iM 

#-t©**WODNAi:Atliftto*ttniUftA*a«!:tlcJ:0 % *fg0j© 
DNA£/ y&Try h2ltZ>Z\ttf-V^Z> 0 

^"^^^ >^**-±©DNABB#l£, *-^-/<=r>f >^^-fcM£ 
ffi^fe^^^ft*©**W©DNA£W©3fi«MR«©DNAffi^li*^>r-7 
'-tLfcPCR^6teJ:-««fTW>rr*2:i^*-B. # fc httMftttK#«l| 
»*fl!V>fc**tt, HfiHPttWaift^teJjO, *»W©DNA3&Cf:«Stt<b*n 
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N A 15 £36 ft© * * © jR«r *CtlcJ:D^5tl*. 
D#5tl&M«#fe|)(D l NA«l/ y ^7l>hShTV^Ci:tiBl / TI1|t 

UPRSfcDN A©fiWr*«ttt©»*ftS3E-r* 21 te J: Q , tfWSfcDNA 
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(8 a) *mw<DDNA<Dxm^mim£izm®TzmmizttVTmm • w 
<D>Km^mm£E\zm®-Tz>mm. m^m^a\zMvxmm • ^^im^^- 

&X2V~->^mz&\,>Tm^Zn%*mW<DDNA^m^±&t hut 

zm^Mm, mmmm. mwmmm, mwm.mmmwi, Mm** 
at** jmh, m& i» ^s^, jmi& jhkb. 
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* u - - > & na^** & mm s n & m * mm \zm c * 
n*»f«iD»w*bvv cojj'j^iixTtt, &m* 

ft. *ft, ^QW>», TW>», 3A^i, *X> 

St U>=fft. gft. &A#ft, **>***>ft, ^>¥>>ui>*>ftfc 

7«>K myh, k ys>, y*, 

*60kg<i:LT) ©MSMffcWtt, -0 I»*ttfc#ttfttt0. WlOOmg, 
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#£b<te&J1.0~50mg, =fcD$f^b<^1.0~20jng^#-r^>o &mumz® 

mt-&m<D i m^m-m^^ n^mmuE\z^x%m 

teZ-tfi. mites Kft«*ttlWO»Ta»rtA <*M60kgfcLT) ©?L*& 

-BfcO*«Mb^Krft»o.01-30iig,- »*L<f*W0.1~ 
20mg, j:D0Sb<}» l^l(^*#JI®ltfcJ:'Dtft^*©3W«-&T**. 

©DNA^^-^-»^$i At§ c ilCj; ^SM$tl> 
r-*eW*»W©D N A \ZM? Z> 7 a *-*-©«#rFe»a L 5 « t, ©*t 

^-ifjttfe^ (1 acZ) , W^ttT^U^^-X^r^-ifit^^c^ 
0-#5*h^-13tfi* (1 acZ) TfiLT^§i^ **,.*2gBj 

©*>^**©ararr*iure, ^^©^>A^^©^Dfc^-^^^ k 
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V)\,-B-it?i?h\f?Si,}t (X-gal) (D&vtee-XyZhisy-i? 

U>ftMF£Bftfttt (PBS) TiftiMft, X-gal^M^ m M * 
EDTA/P B S mrVtt»T § ^ICioT, ^-tf 
mRNASttfflbT'biU. 

Wfcw$Ui - -®«k^tibm u 
0, mmrn, «, 3mm ^ mmm ^ m 
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fcttffMMfr 5yK T*A, 

■ **fc***«a!»TS«* % -HttWfctfA <#:Jt60kg£bT) 0«t 

30n.g, b < fifto. l~20mg, <fc D£F^L< ftftO. D 



*w«»te*v S T, .ttttrsyt^^WTaKt^i^, i UPA c- 



WO 2004/058817 



PCT/JP2003/016655 



66 



Commission on Biochemical Nomenclature Iz&ZWfe&ZWtmmft&iZ&ft 



DNA 




c DNA 




A 


: Z-x-> 


T 


: ^=*> 


G 


. : ?T~> 


C 




RNA 




mRNA 




d ATP 




dTTP 




d GTP 




d CTP 




ATP 




EDTA 


: X.^U>i?y >E3I£g£ 


SDS 


: HryWlthU^A 


G 1 y 


: ^U>*> 


A 1 a 


: T^ — > 


V a 1 


: /VJ> 


Leu 




I 1 e 


: -fVD<y> 


S e r 


: -feU> 


Th r 


: Xl/^--> 


Cy s 


: ->X5"-T> 


Me t 




G 1 u 




Asp 





WO 2004/058817 



PCT/JP2003/016655 



67 



Ly s 


: V5?> 


A r g 


: x;i^-> 


His 


: hX5F^> 


Phe 




Ty r 


: J-u-yy 


T r p 




Pro : 




A s n : 




Gin : 




PG 1 u : 




Sec : 


-tUy ^TsT-^y (selenocysteine) 



Me 
E t 
Bu 
Ph 
TC 
To s 
CHO 
B z 1 
Cl 2 -Bzl 
Bom 
Z 

Cl-Z 
B r -Z 
B o c 
DNP 



: x^;ps 

: Wj^>-4 (R) Ki 
: 2, 6 -v'^DD^ >i?)V 
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Tr t 



Bum 



3, KD-3-kKti+*>-4-t*V- 
1, 2, 3-^>^h)J7^> 



Fmo c 



HOB t 



HOOB t 



HON B 



DCC 



SEMA4B©T^y^@2J'J^To 
CME#J#-Sf : 2 ] 

I2?>J#^ : 1 T3c<*n*7S /ftE*.!**"*-* SEMA4B$3-Ht«D 
CS3^J#-^ : 3 ] 

SEMA4B-Ml©7$y»j^t c 
CS3^J#^ : 5] 

SB^J#-^ : 4T|g£n<5y =• J M&lZft-fZ SEMA4B-MU3-H 

SEMA4B-MU3- \*T*£&m&rP**t*D N AOjftaSEaifcwT. 
CE#l#Jf : 7 ) 

S EMA4 B - M2 ©7^ J mWM^TsCt . 

@B?U#^: 7 7J*Sn«7$/«E5l*tt*SEMA4B-M2fta-H 

r s d n a ©ttasfflaaj ^-r . 
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CSB#I#-Sf : 9 ] 

S EMA 4 B-M2$3- H**£M««*tfDNA©*MH*^r. 
d3?iJ#-5f: 10) 

S EMA4 B -M 3 07$ /miB^J^^To 
m&m^ :ll) 

12^J#^: 1 0 T«Sft57$ / iBWWn S EMA 4 B - M 3 ta- 
CIB3«-5§- : 12) 

S EMA 4 B-M3 $3- FT*£*te«#tfDN AOUfi^^, 
C@3^J## : 1 3D 

^»j2, ^iM3, mmmi s^nmmmi 6^m^Bnrz7>^-±> 

CB3#I## : 14) 

ft)M2. »J3, ««1 5*±0WII«i 6T«V»Snjt*U^3C^ 
C@2^iJ#^ : 1 5) 

sum s >vm» zntc7>^±>x*v xxin,*? vvmmmitmT. 

C@2^J#-^ : 16) 

mmm 3 -cm* &*ifc*u * F©JME*j*w-r. 

CSB#I#-J§- : 17) 
C@3#!#-if : 18) 
C@B?!I#-J§- : 19) 
To 

Cffi^Jft-^ : 2 0 ) 
C@3?iJ#-S§- : 2 1 ) 
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mmm 6 -cm ^ s ti&y^-r ^—(ornxmrn^-r. 
^KSfci 8 -cm s n^^y^ k 2 y £^r, 

CSB?»J#-i§- : 2 4) 
CMKW-Sf : 2.5] 

S^©^E(ft«4-cr#en&»*lE«|#SscherIcIiIa coli TOP10/SEMA4B- '. 
Ml/pCR4-T0P0«, 2003^4El^eXtmo<idrmjKlTai»«l +ftjg6 (X 
^#^305-8566) Ott&ffR»Aj£ilSffiitt#9B«Bf fMMfeMF|frfe>^- 
fc, *K»^FBRM BP-8316tUT*fgSnT^«5. 

^©^»j4T#e,nfc^H^#:Escherichia coli TOP10/SEMA4B- 
M2/pCR4-T0P0«, 2003^3^4B^S^mo<^TU^lTei#itiil 4>^6 (§& 

^#^305-8566) Gmttm&s&mmsmGmmr *w&mme£>*--- 

^©Sl»«4T#6nfc»Jlte«|#Bscherichia coli TOP10/SEMA4B- 

m3/ p cr4-topo«, mzmnAnfr$mm^<\mmrrm\&&\ m 
^#^305-8566) (om&nnc&Amm&ffim&Q&zffi ^^iifffit>^- 

fc, 9!Ffe##FERM BP-8318tUT*ffe^nTViS P , ' 
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himw. JEKjmmmfr*>m\fti£tifc total rna mi) &##£u 

oligonucleotide microarray (Human Genome U95A, U95B, U95C, U95D, U95E; 
Affymetrixtt) Sffl^Tjt€^8SMWfftfrofc. *ft*tttt. Af fymetrixft 
<£>^¥§l^» (Expression analysis technical manual) Idfigofc. 

ffif»;o*A,M*i30?| (lot. 0011-192-01285, lot. 001 1-192-01293*5 «fc 
lot. 0011-192-01297) tefc^T, Semaphorin 4B (SEMA4B) &£&&®<DmMm 
4fB«©Semaphorin 4B-M1 (SEMA4B-M1) , Semaphorin 4B-M2 (SEMA4B-M2) & 
SmcSemaphorin 4B-M3 (SEMA4B-M3) Me^CD^/Cit^tB^tlfe (HI2) „ 

mi: 



RNA^^tBb^Mi® 








$ (lot. 0009 


-192-00122) 


BioClinical Partners %t 




1 (lot. 0011 


-192-01285) 


BioClinical Partners ft 




Clot. 0011 


-192-01293) 


BioClinical Partners 




fc (lot. 0011- 


-192-01297) 


BioClinical Partners %h 




(lot. 0009- 


-192-00150) 


BioClinical Partners |fc . 




1 (lot. 0009- 


-192-00168) 


BioClinical Partners %fc 




\ (lot. 0011- 


192-01283) 


BioClinical Partners ft 




! (lot. 0011- 


192-01285) 


BioClinical Partners & 




! (lot. 0011- 


192-01297) 


BioClinical Partners *f- 



CS2) 



™ gifiii 

BtfA/MM (lot. 0009-192-00122) ND 
ffiifi/u&m (lot. 001 1-192-01285) 10 
BW/ufam (lot. 0011-192-01293) 9.5 
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M&AjffiM (lot. 0011-192-01297) 1.9 
IBIglffimM (lot. 0009-192-00150) ND 
JElgBffiM (lot. 0009-192-00168) ND 
lE^mmM (lot. 0011-192-01283) ND 

sE^mmm dot. 0011-192-01285) nd 

lEmma^t (lot. 0011-192-01297) ND 

iAfc^mmZ, oligonucleotide microarrayl?^W#m$tl7t 

. ND; not detected 



mmm2 

Smm3*XMm<D9mm 4 f BiBc © SEMA4B-M l , SEMA4B-M2& £> tf{;:SEMA4B-M3 

*"*\ T*V*>?*i7Z}ju^-ziUt7is 3 > (ATCC) iDlALfeth 
#/h«»^lfflI^NCI-H1703^, RPMI-1640^ife (25mM HEPES^W) 
(Invitrogenft) fc^J»flPjfii}» (ATCC) *10XlD>Lfc#«n?»»i^ lfrx^MS 

*.QV3m<Dmmmm («Mt«ato. mo ^^wau^M^-^ (bd^t 

U^XT*T>5 i «fe>^urfjc^^^ F - EW - (@B ^ J# ^ :13) Mf| . 
^> Phosphorothioate^U^^l/^H^^L, roLC»*LT#A*» 

ttTft @a^J#^: i3Tw*n*«aHEw©ij/t-^K«i (£*i**: 1 

4) SITOfcpbosphorothioatefcU HPLC»«LTffl^fe OUT, n>ho- 
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Opti-MEM (Invitrogentfc) *V%r$lLt£7>?~t>X*V rf^ ^ utt F3=£ 
tt3>hn-;Pt'J^^l/^Hft, Opti-MEM (Invitrogen&) T5fgfc#fR 
U«n?6fMBnritLfc*U^7x^h7'5> (Invitrogenft) <t 8: 3^1^ 

*F*Lfc«, Cell Death Detection BLISA n »*yh (Roche Diagnostics^) 

*ffl^T*#^n hu-Mzm\ ±m<D2mm<D*v zt* * h©t^ h 

T>^ir>X^Uzf^^U^K (@2^J## : 13) «n>hn 
JWSttfcwU tttf^»fc#*fcg (P^O.Ol) ^Lfe (S3) o 







(A 40S -A. o ,) 










0. 2 12 


0. 0 3 2 




0.410 


0.017 


(IE?m-if : 14) 






0. 5 3 8 


0. 0 3 5 


(BEJiJS-^- : 1 3 ) 







MMM 3 

SEMA4B T >^-fe >X * U rf * ^ K fcJ; -5 jt€^»ffl«©«T 
!3moSEMA4B-Ml , SEMA4B-M2& 6 ^»CSEMA4B-M3jte j ?©»li**t®T "T 3 A>§ 



0 
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t*E*J»*: 15) , 3>hp^t U ^^ tfI<tlT2aa (@H ^ J# 

•r * * > a- ? *03>Mn*muBai & a-t ^u^xt*7 >^-t >x * u rf 

**l^FiB?>j (£*(**: 15) t tt ffft. Phosphorothioate^U^ 
nftlttEMOUA^DV CEailM: 16) *l^phosphorothioate^ 

ftfclRNeasy (£*A*) Mini Total RNA Kit (QIAGEN&) £J^Th-^RNA 
ltt{tilrc ' ^300ng(Z)h-^;|,RNA4^MiLT, TaqMan Reverse 
Transcription Reagents (Applied Biosystemstt) Sffl^Ti^D h n- ;l/ 
te«V^aME9S*L>t. h-^;WRMAteLT7-9iiglCfta-r*cMrA*«t U 

(@3 ^ : 1 7**0*3*** : 1 8) iSYBR Green PCR 
Master Mix (Applied Biosystemsft) £fflV>TSEMA4B, SEMA4B-M1 , SEMA4B-M2 

*^-T^5=->fltfi^«a«*Taq|lan /3-actin Control Reagents (Applied 
Biosystemsft) ^^Till^b^^i 

7x^->3>»i:«tT*)-Ttt, SEMA4B, SEMA4B-MK SEMA4B-M2*5J;tfSEMA4B- 
7>*±>x*ijxxjri,*r}* (£*j«*: l"3*±OCB*H» : 1 5) & 

4HBrr»o.98x**aci.ixT*o, ******** cp*o.o 5 ) 
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nn«fct), SEMA4B, SEMA4B-MK SEMA4B-M2^J;tXSEMA4B-M3Jt^<D^^»J 



14 

SEMA4B, SEMA4B-MK SEMA4B-M2fe<fc^SEMA4B-M3$n- FT^cDNA©^ p-- > 

t hW/^A,if«$c (A549) ft^CDMarathon-Ready cDNA (CLONTECftft) 
tU 2@©y^-r-7- (I5^J#^: 1 9&&ZfmPm^ : 2 0) £/B^TPCR 
£OS£fTofco §^^50^1*3, lwl©±fBcDNA, 2.5U PfuTurbo Hotstart 
DNA Polymerase (STRATAGENE&) , ^LO/iMO^-fY- (@E?iJ#-^ : 19*3 
&zmm^ : 2 0) , dNTPs, :fe\J;rjC25/z 1 2x GC Buffer I (SMit 

ft) ^trm^tbfeo PCR^j&«, 95X: • i#©m> 95t: • 1#, 60<C • 
72t>4#*301M*;HM>igU $ 6te72t: ; 5»M#ft^ftffofc. PCRM 
*S««©yJifcdATPftf«lPr*fcft, 5U©Ex Taq DNA Polymerase (Sjffifttfc) 
*«10bT72TC'7»HMW , bfc. #6nfcPCHE*g»tt, PCR Purification 
Kit (QIAGENfr) ^^TiSbfc. ^tl^TOPO TA PCR^ P-~ h 

(Invitrogenft) d«t«rfc«V^9^5 F^*-pCR4-T0P0 (Invitrogenft) 
^-y-^n-->^Lfc„ z:n$^:J»||TOP10fc^;A^ 7>kf^U>£^frLB 

E*l#9: 2, I2^J#^ : 5, iB?>J#^ : 8> *5<ktf@3*»J 

: i iT^$n§cDNAco^iE^j^ti^n#e > n/fco 

SEMA4Bitfc^ (GeneBank Accession No. XBL044533jltfeP) ©&g@B?!l©l~ 
237#B*J:tX2749'-3766#B©«aSS^Ift, @B^J#-^ : 2, gBWS : 5, @2 
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1) te> SEMA4Bit^ (GeneBank Accession No. XM__044533jfr£^) — p 
T 3 SEMA4B* >n ? M t^iz-mistc. 

4) ^WT§^>A^S^SEMA4B-MK @B?iJ#^ : 8*V&i<n&mmmifiU 
-Hf*7$y»EJ!l (IB3*J#^: 7) £llrWTS*>A^£SE^4B-M2> @2 

o ) *-Mrr*^ >/x^»ftsHiA4BHi3 t-en^en** 

SEMA4B-Ml©T^/i?@B?»j (BB3I** : 4) «, SEMA4B©T5 y KEH CSB^U 

1) .02O8#B©Ser#Ilefc»tfc<*ftT^5. 
SEMA4B-Ml^n-K-r§DNA©^ia^J (@B^J#^ : 5) Ttt, SEMA4B£n- 
F-r«DNAOttne^ <E3Wt: 2) ©90#B©g#%^ lll#B©g*t a fc, 

B23»B©g3&ttte*n*n«(i*nT*t), 623#@©jg&at T $ 

SEMA4B-M2©T^y^S2^J (@5^J#^ : 7) SEMA4B0T5 y^IS^ij (E*| 

i) vmmsommieizmMztiT^z. 

SEMA4B-M2^n-FT§DNA©^*iB^j (E*l#* : 8) Ttt, SEMA4B£3- 
F«DNA©tfG£E*j (@3^J#^: 2) ©150#BCDg#ate r 489»lCDg*t a fc, 
528#B©c*ttfc, 1266#a©t#cfc, 1688»a©c«tafc, 2343#B©atftglc* 

Sm4B-M3©73/*Eai (EH**: l 0 ) fcfc, SEMA4B©7S /ftE*l ( B 
&m^: 1) ©364#BCDLys*tAsnfcWft$nTV^. 

SEMA4B-M3^3~K^ 5D NA©^I3^J (E*l** : 1 1) S EMA4B£n 
-H-r*DNA©<ttHEJ|| (E*l**: 2 ) ©1092#B©gattteH|3*iT* 

SEMA4B/PCR4-T0P0, @S^j#^ : BT**n«iiaSB«**-r*WIA**r*^7 
F£SEMA4B-Ml/pCR4-T0P(K @2^J#^ : -8T«an*«atE3W**-r*DilA 
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F£SEMA4B-M2/pCR4-T0P0, ia?>J#^ : 1 lT^£n£i&S@2 
?>J£ m? SDNAfctfT 3 $ H *SEMA4B-M3/pCR4-T0P0 t^n^n*#^fc. 

SSfc, ^7X5 HSEMA4B/pCR4-T0P0^A^nfc^K^#^Escherichia 
coli TOP 1 0/SEMA4B/pCR4-T0P0, KSEMA4BrMl/pCR4-T0P0tft#A£nfc 
^3fijg$&#£Escherichia coli TOP10/SEMA4B-Ml/pCR4-TOPO, 75X5. H 
SEMA4B-M2/pCR4-T0P0^A$nfe^^#^Escherichia col i 
T0P10/SEMA4B-M2/pCR4-T0P0, HSEMA4B-M3/pCR4-TOP0^ A$nfc ^ 
K^#^Escherichia coli TOP10/SEMA4B-M3/pCR4-TOPOt^n-? J tl#^ L£: 0 



5 

OT-e^^n^rmM^sK-N-Mc, SK-N-AS, sk-n-be, sk-n-dz, sk- 

N-FI, SK-N-SH, D341Med, Daoy, DBTRG-05MG, U-118 MG, U-87 MG, CCF-STTG1 
&£tfSW 1088 ; hh9L«llttflEHCC19S7 x ZR-75-1, AU565, MCF-7 cfe^tf 
MDA-MB-231 ; b h^MilM Caco-2, COL0201, COLO 205, COLO 320DM, 
HCT-8, HT-29, LoVo, LS123, SNU-C1, SK-CO-1, SW 403, SW 48, SW480, SW. 
620, SW 837 *.fctf SW 948 ; b MfrJCfFMUBAM HBK293 ; b h^Uim 
ttttSNCI-HW, NCI-H378, NCI-H526, NCI-H889, NCI-H1672, NCI-H1836, 
NCI-H2227, NCI-N417 &±Z* SHP-77 ; b h&*mmmmWK A549,. NCI-H23, 
NCI-H226, NCI-H358, NCI-H460, NCI-H522, NCI-H66K NCI-H810, NCI-H1155, 
NCI-H1299, NCI-H1395, NCI-H1417, NCI-H1435, NCI-H1581, NCI-H165K NCI- 
H1703, NCI-H1793, NCI-H1963, NCI-H2073, NCI-H2085, NCI-H2106, NCI- 
H2228, NCI-H2342 *5<fcCK NCI-H2347 ; hh*JUMW*ES-2. Caov-3, 
MDAH2774, NIH;0VCAR3, OV-90,. SK-OV-3, T0V-112D T0V-21G ; th« 

mmmmmc-U MIA-PaCa-2, AsPC-l, BxPC-3, Capan-l*«fctfCapan-2; b 

hm&mmmmmvus ; b bmmFmm«mmi-«b-i &xztm ; t « 

*aWWW* Cates-1B © 86 «ctt ; ATCC J;!3lAl/fco b hJEttftfefciUn 
SABC*J:«thjE*»fi«±&ttJ(|HPrECtt, Clonetics %bck DiAL-fco b 

h*£mn* cocmi , b h ^maammtm vmrc-lcd * act h mum 
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mufti* pes jcrb j; oiAtfco znzmmmmmm9&M<D9mm 

±$ZMfflffl; 91 W<k X) RNeasy Mini Total RNA Kit (QIAGEN&) SJflHTh 

SEMA4B itfc^ <&&mn : 2 ) , SEMA4B-M1 itfc^ (I3?iJ#-5§ : 5 ) 
SEMA4B-M2 (@B?iJ#^ : 8) *<fc'tXSEMA4B-M3 itGnP (@H^J#-^ : 1 . 

1) ©»3»&|ftWL& 0 

&PCRKJfc«, ±IB] — ^;i/RNA 3~4ng J; DffSnfccDNA LT-f£ 
10 fflU ^JlM3i|WI-^#T!PCRM^$rfT^> SEMA4B, SEMA4B-MK SEMA4B-M2 
*«fc^SBMA4B-M3 jte^P©»S3lf-«:ft||ajbfc. MffbTTaqMan™ Human 
0-actin Control Reagents (Applied.Biosystems *t) £/B^T±fBl — $ )V 

rna i ngiz^n^e-y^^>m^T(Du}d-m^wm^mmmthrc 0 

15 ^31^^4fc^fo 
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««4T*fc:/?X5 K SEMA4B/PCR4-T0P0 Zmmt U PCR TSEMA4B it 
Gr?S«l*Lfc. K^fc*W*R^©»«I4SEIIA4B/pCR4-TaP0 2ng 
5 ItLTfib, Pf u Turbo Hots tart DNA Polymerase (STRATAGENE *±) £ 
2.5U, 2««©^7- 19*J=tfE*l»*: 2 1.) 1 ^ 

dNTPs $ 200 ^JctflOx Pfu Buffer & tuljn^ 50^1 ©«*£b&. 
PCRSfctt, 9513 • 1 95«C • i 60^ • 1 ^ 72^ - 4»©*-f ^ 

* 26 0*0 3iLff Jfefc PCR Purification Kit (QIAGEN&) fCT^PCR 
0 .Emm^ft, -ffiBWRXba I *5«fcrXEco RI fcTMSLfeo 

S H P3XFLAG-CMV-14 (Sigma ft) fe Xba I *«fcOtBco RI fcTfflSUfc. *n 
**l© DNA Wfrtt PCR Purification Kit C« U DNA Ligation 7it 
ver.2 (Takara Bio*fc) «ffi^T^y-S/a >fi«*ff ofc. > 3 

>K««**»irTOPio te*ALfc«, »w«ian»:*»»*T>tr$/u > 

LB D->ft«f SBMA4B ftfc* 

(EMM: 2) te*a^*cD^KM-**tr^X5HpCMV-l^SHIA4B* 



SEMA4B ^>/t^C C **£ 3XFLAG *#*m£l,1t*>KZn*KaT* 

®mmj&m!%m^*-z®mLtc a sema4b«h^* PC r t****^ 

■9: 2 0) fc«LfcCtfiWH^« 6 |B« 0 ^ ttfc ^ 
•WoaMftffofc. SEMA4B (@3^J#^: 1) © C * 

*fc SxFLAG ^*W*Lfc*>/T***3-- S cDNA tfM-**t^*5 
K PCMV-1 4-SEMA4B-3xFLAG 
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SEMA4B*>A*» (@H^J#^: l) , SEMA4B-M1 *>A#Jt (@3^iJ#^ : 
4) , SEMA4B-M2*>A^ff (@3^J#^ : 7) & SEMA4B-M3 * >A^ff 
(@2^iJ#^: 10) ©75yi£@B3»JKfc^ > 12-15 75yg^£&3OT 

F 1 ©7 $ ymmm CAsn-Ser-Ala-ArgMJlu-Arg-Lys-Ile-Asn-Ser- 
Ser-Cys (B3#!#-f§- : 2 2) ) tt, SEMA4B ^>A°^ Jt (@E^J#-% : 1) ©402 
• 5*6 412 #I$'T07$ /mmtO C sWlc, Cys fcfttPLfcfiaiT**. 

F 2 075 y ^gg^J CSer-Val-Val-Ser-Pro-Ser-Phe-Val-Pro-Thr- 
Gly-Glu-Lys-Pro-Cys (@3*W§ : 23)) ©75 y ||@B?iJte, SEMA4B^>A 
^« (@E3W§: 1) © 582 #sa>& 596 »B£T©E#ra&S. 

F 3 ©75 y^I3?<J CPro-Leu-Asp-His-Arg-Gly-Tyr-Gln-Ser-Leu- 
Ser-Asp-Ser-Pro-Cys (BS^I#^ : 2 4) ) SEMA4B^>A^S (BB3« 
1) ©781#a^6 794»B*T©T5yWEW©C5Wfc, Cys 

F 4 ©75 / ^@3^J CSer-Arg-Val-Phe-Thr-Glu-Ser-Glu.Lys-Arg- 
Pro-Leu-Ser-Cys (I3^J#^ : 2 5) ) it SEMA4B^>A^Sf (I5?ll#^ : 
1) © 797»B*6 809»B*T©75/*^©C**te, Cys fctfinLfc 

±l3^y^Fl, ^^F2, H 3 &£ZS^7?- F 4 ©«i-i?n©^ 

T^Ffd, afc— K^>7r> (KLH) ^ t ij7-^>/^ 
libT^^f^ib, ^T©,k5»:, ^U-^.U^n— ^^tflc^aj 

feBE»«tt«tt^-y-^KBL:JW (HXfe t'Jx>^if) -3Hft«V», 
*HMflstt^?D^>F75?:x/t>P (Dlfcotfc) Hjft t 2|9S£W»7 

^7D^r>H7^n>F (Difco^fc) ffmt&ja^fc. «fmisrg&feTa: 
mz& off v\ i ia©^fctt^® o. 5m g lom^n m a^tc 3 
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»6n«:*.IgfiM4«ai*^p^f >Ar.7-f=^-f-*9A (Amersham- 
Bioscienceft) Cit)»»U ^Hl, ^^H2, ^^H3*&tt 
l7?\'±**&l,i±Z<#**^ ^n-^n^lOSmg, ^76mg, *H2ig*«fc 
^122ng©*lUgG£#fc. a&fc, ^©ftftM^^FftlB^fc* 

WfflU *DWMB(|*ffl^Tt7TD-7A5A (Amersham-Bioscience 

AHbK (PBS) »m*ftPBSfc»UTaWLTJM**^&«, is 

^ H 3 ^3 J; DC^ ^ H 4 i^M-T § T 7 ^ - ^- ^ AS -2 531, AS-2532, 

AS-2591 *«ktfAS-2592 *, ® 15mg, #&l26ng, J® I7mg &£»J 35mg <Tol& 

SEMA4B (@B^J#^: 1) <D&m^ »J8^Ibfcil^ 

ft 10X4=IW3 1 JM* (JRHft) *^tTKPIII-l640 »«i (Invi trogen ft) 10 il 
SiU **10«©^MJ5Vy^afcJi«L&. B5KK«^fX5WrF, 37<C 
THft#*Lfc. »6«Wcy7X> KpCMV-14- SEMA4B 6 W g £ 
Plus Um (Invi trogen *fc) *5«fctf OPTI-MEM I (Invi trogen *fc) £ftj&&U 
^MT15#ITOffLfc^, Lipo feet AMINE N ^ 7 x £7 a >U$g 
(Invi trogen ft) *3J:O?0PTI-MEM I **JiiU * SfcWlT? 16 

«te«US«*^b^PBST«s^L, *J*L&RIPA««tt C50mM HJ*-» 
mmm, pH 7.5, 150 m mt^-bV^A, l%Triton X-100, 0.1%SDS, \% 
rt+y3-;m, Complete™^!/*, h (Roche Diagnostics ft) , 
Phosphatase Inhibitor Cocktail-2 (Sigmaft) ] mil fcffffllL 4t;T30&m 
£.©RIPA««Jfc£lHliKU" I5,O0OrpjnT2O^W^^bfe±^ 
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m&mmmmmmt vrz 0 zL<Dmmmmmm&&z* 2 mmm sds-page mv> 
7°)vny?7- imm bvx -mmmmm. pH6.s, 4o%^u-fen-;i/, 4% 

sds, o.04%^D^7xy-;^;i/-^ e fc^5% 2-/M7°hx^y-;w & 

m^mxu^v, mx:-? $ ftmimi&vtcW:, 10^1 £ io%x^u>y$ 

TO SDS-PAGE tfttfe. &»#Htbfc*>/1*Rfct, »fl^U7^0 
y hPM (ATTOft) iZ^VTc^ 7Uy*>tf®Wi C50mM hUX • mtM 
mm, pH 7.5, 500 mM mti~ b U ^A, 0.1% Tween 20, 5%X^A^;^D 
4>fCl^Wg?M^«brc 0 ^{^, ^M^JST^bfc^y^F^AS^BSK 
AS-2532, AS-2591 Sfe«AS-2592 3/zg/ml ©^£&3<fc 5 y=^>^ 

£7c& 10 Hmz^^fc HRP Mfi^lj-^ igG J5x# (Amersham-Bioscience 
ft) ^TlPtFlli&fttlL ^bti(c«ECL plus (Amersham-Bioscience ft) 
£18^, i#7°n ha-;i/i:f^ SEMA4B & y/\ & M Vfto 

AS-2531 AS^2532, AS-2591 &£Z$ AS-2592 n^^fe^T 

fe, lOOkD ifi^^igfC SEMA4B ^>Ai7®{ci5fe-r^)#S^^;i> H 

mmm 1 o 

mmm s t^l^ f^^^t, sema4b ^ >/^k©^ 

7 pCMV-l 4-SEMA4B-3xFLAG l^T, 9 t |W| 

^©^TM^m^^P^brco Protein G-Sepharose 4FF (Amersham- 
Bioscience *fc) %^m(DRi?AMwmxmmLfzMmwi5QuLi \zmmmmm 
mmtii zmx. 2&\zmmM8ftm<D*7wm#ihs-2Mu As-2532, 
As-2591 &rc\tAs-2m m^n&~^% sugm&jtM&WL&mmis, 4V\z 

T— mk&LtCo Protein G-Sepharose 4FF jtitimffift* RIPAfiMff&fcTife 
*m 50 wl (D SDS-PAGE C62. 5mM h U X • i£g££I«M, 

pH6.8> 20%/fU-feP-;K 2%SDS, 0. 02%^P^E 7x;-;i/^-^a? 
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2.5%.2-^;^ysx^y-;^ izMMV, 95-CTr6 4MWJp«fcLfc«, 5#i 

10m 1 « 10%T^ V)17* K^TO SDS-PAGE fcttbfc. tttttt^dt 
«9«*©:erttfc«fcU&. {IU vr>*ttFLAGM2iftft: (Sigmaft) ft'^n 
y^>^»«n?0.2Mg/H.Sfctt0.lMg/ml tfeSAifcWRUfet,©*-^ 
ift ^ lT > HRPWBtt^** IgGJaft: (Amershara- Bioscience ft) *y*u y 

*>trmmv 2.5 7j«$fctt 5 ^}:fi?bfcfe©$zM#:iiTffi^fe. 

^^Htt#AS-2531, AS-2532, AS-2591 £«fctfAS-2592 0Vvm*fl3HT 
^a»*frr>fc»*fc«fe % *HPfi lOOkDiEtffc SBMA4B ^>/^»fcft*T 

cn<fcr>, ^^H^#AS-253K AS-2532, AS-2591 *5i:tfAS-2592 tt, * 
l£ft© SEMA4B ^>/^Kfc|S^r*C fcOTiSfrfcfcofci 

H»J 1 1 

Mffl$&mz&ft& SEMA4B 9 >W9'£i<D$gW&M 

telfflflg^NCI-H2228, NCI-H165K NCI-H358, NCI-H23 fSi XS\Z NCI- 
H1703 ; JMUMMMft SKOV-3 fcStffc T0V-21G ; tt:ttKmjft*DU145 ; 

:PANC-1 S>.iSSl0ciO^hU^>r yv-aZMtLfc, 
fc<d>V>T^ h.U y ^ 1 #t#£ h »J 7» • EDTA (Invi trogen 
ft) tML, mfttMttbfe. trau&lM&fcaSfcLT, 5xio 6 f@©^ 
«ite»bTl«l©«^T*»RIPAWff» (»KM9lcett) *«0©^HJ 
x-f y'ya 1 ttfc*inu 4<CT 30 toMOtlslt. £© RIPAflHfttfclirKU 
15,000rpmT20^F B 1^^ilbfe±^^^ijfflMm^tLfeo Size™ 
X ProteinG Immunoprecipi tat ion Kit (Pierce ft) <Dmtt*Ju hn-Mz'& 

^*J6«8fB«©^^KttfrAS-2531 £ProteinG-Sepharose 4FF 
(Amersham-Bioscienceft) lcaR«Lfc*»ftJf *U ««S©RIPAMK 
TM»l,fc. C©M*30m1 fc«rjfi©«HI|«iBffl*400/*l *JPA, 4 c CfCT 
-«a»*ff-3fc. ProteinG-Sepharose 4FF A%Mr&& RIPAgWttfcTife 
Hl»J 1 0 lEife© SDS-PAGE mV>Zf)iny y r -30/z 1 fcJK»L 9513 
T 5 ^Mft^Lfcft, 20^ 1 10%T^ U;U75 H^T© SDS-PAGE \ZfcV 
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±fE9@m©iitt$c©*T, NCI-H2228, NCI-H358> NCI-H23, SKOV-3, 
DU145 PANC-1 ©#«HJia*|cfc*ViT, lOOkD ifi#fc, SEMA4B^> 

/^^Kte**-r«4#ftW3&:n>l«*«Bj65nfc. SEMA4B*>/\°^ 

mmm 1 2 

b h#/jNi|fflM*^S*NCI-H358 m 2.0X10 5 {@£ 10%4^6r?JfiL?it (JRH 
10 ft) > ImM fcf JHf >K^" h U £7A43«fctf 25mM HEPES RPMI-1640 i&flfe 

(invitrogen ft) 2 al fc»»U 6 ^xJ^V-h^ltfct, ,5%» 
37*^— OPTI-MEM I (Invi trogen ft) 
6 13«fc©^5^ 5 H PCMV-14-SEMA4B lyg^ Plus &&g 
(Invi trogen ft) 6m 1 ^btfiT15^1Mtm OPTI-MEM I 
15 fJbfcLipofectAMINE b<7>X7 3^2 is 3 >MM (Invitrogen ft) 4^1 

1 BM^l^bm bU^>>-EDTA (Invitrogen ft) T*$Ml, 
±IB0#3#&«lfcG418 C/D;*#ft) £ 400^g/ml 5 \zM%.f£l&1& 

T10«te^bT24^a:;^U-hk:iMiUfc. 3 BSfcfcU BCTtfcG418 
20 *^tr±|B^«i (G418MJR«fl6) 5%M^X^T, 37<C-e 

i&&i§fjku 48 2 vz.Mzmv<mm\stco mm.mm.ifi 

SDS-PAGE^+r>y;Uny^T- 50M £2JP7L fflJfe»#«£W«Lfc 0 95"C 
25 T 5 4MBJP*Mnabfc«, 5m I * 10%T^7 U;V75 F$*;kr© SDS-PAGE Kffc 
bJtc ^»J9-efBmb7t^tc2pC, Finite AS-2532 $ffl^TDX7 

^>^D'>T^ >^£fr^ SEMA4B^>/\°^Jt (@2^J#^-: 1) &ffij&mz 
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5 ^>^ny^^>^*ffofeo SEMA4B*>A*£K (E#l#*§- : 1) £*t>ii5 
• fB^rS£n->£Stf, SEMA4B^^5i«^SEMA4B/H358 ^#feo 

1 3 

10 t h*/h*ffll&JffiSfi«BJiatS|c NCI-H2228 & NCI-H358, &&Zf&tlim 1 2 
TfP«bfcimAffl^^ft^>/^^K©ft€3^aill&» (SEMA4B/H358) *m 
WT, «BWaSJi±fcflltHbTViS^>Ai7K* Cellular Labeling and 
Immunoprecipitation Kit (Roche Diagnostics ft) ^fflViTlf^-^^iib 

tco m*x. m&M9<D^mzmmmisfcmmmttimmimi tmmms^ 

15 mi^Tc^^YiKW AS 7 2591 5/zg££ffl^T, ^lilOO^Mot^ 
ftitfel/SDS-PAGE Sfrofc. HRP^IHLfcT; hl/^hTtf^> (Amersham- 
Bioscienceft) *m^TtfetaL/fet H6> lOOkDjfi^fc SEMA4B ^> 

/t#®fc:S3fe-r£/S> Fj&*IB«>S*U .SEMA4B^>/t^M> SEMA4B-M1 ^>A°£7 
SEMA4B-M2 ^>A^®^cktXSEMA4B-M3 &>7*#ntAfflf&&m±\zm&ls 

20 TUSCMS^tftofc. 

1 4 

SEMA4B * >/\°^K©^fett^f^ (FACS »«f) 

. fc H#/MfflWMJiS^NCI-H2228 fcSmc: NCI-H358, *5J:tX^«J 1 2 
25 fclg3*fcLfc SEMA4B/H358 10cm ©^HJ5*-f y ^zl C^-n^tliiL, 

•y-^n>7;UX>h(C^S^T««L^o #*WJ1£ PBS Tife$*&, 0.5%BSA 
*5£tf5inM EDTASr^&PBS <£JP^fiT 15#«fcgU *Blfl&£#«bfc. Jfc 
Id, M«^A C2%4^Jte^JfiLm (JRHft) £«fc£JC0.1%T^b^hU#A£^iy 
HBSS (Hanks' Balanced Salt Solutions, Invi trogen ) T4X10 6 M/ml 
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©«*tefc*«k5fciM6sa»u mmm lo^g/mi As-2532 ^rt 

mt#L&W¥lgG (Jackson ft) £Jn*.» ^4«f3 3 ^fWlLfc, H«A 
TMJft**^ lOMg/ml0Alexa488«^it^IgGin:#: (Molecular 
Probes ft) S^tHMfftATfiiL, Jk±tT2^Ml&. l»tAT 
W«£|^a» FACScan (BD A*< Wx>Xt) KTflWfUfc. ^ 

^©IBIJiaiC^ViTfe^^y^HJt* AS-2532 WftWKlJftfiSn, SEMA4B 
^>A°^M, SEMA4B-M1 ^>A'^K, SEMA4B-M2 ^ >/\°^K*3 «fctf SEMA4B-M3 

^ > a & \zm& l t v> 5 ;i t #d§ s a> t & 0 . 

MMffll 5 

7 U =f* * HiAiast h#/Mffl»M« NCI- 
H358 ©T^l — J/Xii . 

2 fcSBfc© NCI-H1703 Mot h^/«JiSJ§W|fflJ5g^ct*5^TfeT> 

lO%^f?JfiL« (JRtftt)\ lmM tf;i/tf>^hU^A^J;tX25inM HEPES 
*^tTRPMI-l640 «fl& (Invitrogenft) Tf NCI-H358 *»»U lV^JUmti 

r> 8xio>momm®m <mmmm*on\) £&s<fc5, nci-h358 « 96 Tt^jss 

#^§: 13) M^3>hD- (@2#l#^: 14) ^ 
0.06Mg£OPTI-MEM I (Invitrogenft) TWRU Plus K2g (Invitrogen 
tt) 0.5^1 £*g-&Lfc^ ^ST15^TOSbfe 0 OPTI-MEM I TfKKRbfc " 
LipofectAMINE h7>77x^y 3 >|Ji (Invi trogen ft) 0.4//lSiD^L, 
SftfcSlT 15 ^lilfc. ££>2g-£i&£S£ NCI-H358 ©*S5liRK:Sfe&nL 
3 BPb1J§#£$&MI/£:^ Cell Death Detection ELISA PLUS (Roche 
Diagnostics .ft) £<£tf Caspase-Glo 3/7 assay (Pr omega ft) (Di^Dh 

^(D^M. NCI-H358 K43V>Tfck Cell Death Detection ELISA ?l0s ^J;^ 
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Caspase-Glo 3/7 assay thiz. 7>tt>X*V zf* ? VHrJ- FfeB&ttM 
t Vxm Vifen > h p-;M* U if* £ k ^Jt< ^rti^n 1. 42 te*5<fc 
^1.77«©r#h-S/X|flWStt*33«L, ffit^ttfc#£fc!g (P^O.01) s 



(315) 









mi 




0.217 


0.007 


(ie^J#-^ : 1 4 ) 


0. 3 3 0 


0.041 


(Ifi^lJIt^ : 1 3 ) 


0.467 


0. 0 2 9 








mm& (cps) 










7 6 2 5 


2 3 5 


=i > h □ - JU* U df* <? UJr?- H 
(IS^J#^- : 1 4 ) 


8 7 2 7 


18 8 


(E^l*** : 1 3 ) 


1 5 4 5 2 


5 7 0 



io mtm 1 6 

H2228, NCI-H1651 & J;0?NCI-H23 ©7#] — ^gfS 
NCI-H1703 (MMW2) *5«fctf NCI-H358 (H»J15) £W©b MM^US 

15 ^^**Bffg$nsd>5^*|ftWt«:. 

NCI-H2228 10%4«FJftL?» (JRHft) , lmM K;Hf>BW- b U 

«ktX25mM HEPES RPMI-1640^ (Invi trogen ft) NCI- 

H1651 fcfck 10%FBS ACL-4 Jgiffi (ATCC) NCI-H23 

10%qrm&Jkm (JRHft) * < fctX25mM HEPES RPMI-1640 Jgiffi 
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(myitrogenft) ^mm^n^nommizmmv, 

fcD7.5X10 3 M (NCI-H2228) , 7.5X10 3 I)S (NCI-H1651) :J3£0? 5X 10 3 M 

-h (bd ?7)vn>#.) fciit, sxti/m-XTsSm*. Mx;-?-w,mmvtc a 

5 — ^»J2|B«(DT>^ir>X^-Urf^i7.l/^-^H (IE?>J#-i§ : 13) ^ 
{ fcrjCn>hP-;^ijd > ^^l/^F (IS^J#-^: 14) &0.135Mg£ 
OPTI-MEM I (Invitrogeri%h) T^IRU Plus USUI (Invi trogen a) 0.75^1 
tS^Lfc^ £»T15#ra4fc«Lfc. OPTI-MEM I TfiMRLfc • 
LipofectAMINE h 5 >7>7x.{7 ~> 3 >ft|g (invi trogen ft) (h4tfl£JitfU 

HlliSi^Iltm Cell Death Detection ELISA ?LUS (Roche Diagnostics 
ttftSljtUfc. 

15 i»tt^ti/Tfflnfe3>hn- ;^u^^i/^Hfcjt^ ^n^n 

1.58# (NCI-H2228) , 1. 21ffif (NCI-H1651)' * «fct^ 1. 25 fg(NCI-H23) 
I — z/ZmMfefti&TFls, M®tmt?^0.05 (NCI-H2228) , P^0.05 (NCI- 
H1651) ^J:tKP^0.01(NCI T H23).tj¥ffi$n, »ft*«fctt&l*wbfc 
(*7, *8*±tf359). 

20 

C£7) 





— ->*| 


!^>5t£ (A 4 0 5 -A 4 9 2 ) 










0. 3 1 2 


0. 0 0 9 


□ > h p -jm- y zf ^ ^ k 


0.526 


0. 0 4 3 


(E51JS^: 14) 






0. 8 2 9 


0. 12 3 


(M&mn : 1 3 ) 
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W8D 





— vx=5 


mrZVk (A 40S -A 4 9 2 ) 










0. 5 2 3 


0. 0 9 1 




1 . 15 2 


0.101 


immm^ : i 4 ) 






1 . 3 9 0 


0.104 


(B£5iJ#^ : 13) 




C^9] 




7^1 — 


i£E)£1$ (A 4 05 -A 4<J9 ) 










0.678 


0. 0 2 8 




1.081 


0. 0 5 0 


(KBIM : 1 4 ) 






1 . 3 5 1 


0. 0 5 8 


(E?!l»f* : 1 3 ) 





5 mmm i i 

k h#/J^W0«^ NCI-H2228 ^HWJ 8 Tflfcf&bfctf-tf-^:/^ HirC 
AS-2531 AS-2532 T&iSU cn6WWf Kin/fcCDT^ h-; ^ 

10 . NCI-H2228 £, lOX^J&ffjfc?* (JRHa) , ImM tf;Hf >»^- b U ^A*«fc 
rJ?25mM HEPES S^tP RPMI-1640 ^flfi (Invi trogen &) .fcSSBU 1^7^m 

Bjfeig^Ufco mMM8^1%LrcVV^7zF}*irifc AS-2MU AS-2532, * 
15 .fc^ftft^U-^ IgG (Jackson ft) £PBST#fRU ^-ftfc^ViTi^jftft 
tflSltg/mU 45jtig/ml *5J:tf 150/zg/ml ^ig^fc^n^nSsinb 
fro £££5 BP*1ig*£$f^L£:^, Cell Death Detection ELISA PLUS (Roche 
Diagnostics gd^#:/d hn- ±MW^7°9-\*$m(D7i$ 
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45tfg/ml 15jtig/ml CD AS-2531 #ftTTfi, |W|?1^CD#& 

IgG (Cit^ 1. 26 1. 31 m<D7# 

• (P^0.05£J;££P^0.01) „ 150^g/ml ©AS-2532 #ftTTfcJu mB 

m<Dit$L&W*lgG\Zlk^ 1. 27 i075j? (P^ 
5 0.01) „ 

Z\(D£o\Z, SEMA4B ^>A°#|f, SEMA4B-M1 ^>A'^R, SEMA4B-M2 ^ >A° 
^«^ck^SEMA4B-M3 ^>/N^Ktt, h hJ3*MJ^<D^#^^aS^«#^ 
L T V >3 £ t WW £> ^ £ & o „ 

10 HH-k©flJ/BpJ#g'I$ 

>x#u^^i/^-^h\ ^BMommt, m m. ±mm, %m, m 
15 m, miLmm, &m.m. mm. jKmm.- mmm. wmm. wm, mmm. =fb 
m, 3mm. mmrn. ^mmm. mmm. mmm. fiLmmmtzz) <D^m-m 
•mm, r^h— >xnsii mm) i^t' t Lt^^mts ^ 

h\ *?&w<Dt?im£&z, m (m. *mm, $Lm. mm. m±mm, &mm, 
20 wm, iftmm. nmm. ifrmm, nm, m®tm. ^nm. $mm. mmm, ¥ 
vtmm* mmm, mmm, skmmmt^a) (D^m-^mm, r^h-^x^m 
mm) mt&E<DX2 v-->?f\z.mm-T:$>&<. 
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m m <d m, h 

10 ^l^^H*^*T*#U>C^^^-H. 

6. IB?>J#-*t : 5, B3#l## : 8 £fcteI2?iJ#^ : 1 1 

15 jfrSfcSaffU^l'^F. 

8. m^m4mm<D^v^^\y^^^m-r^>m.m^.^^~o 

io. m$m9mwi<DMnm&&%mmv, «f^nB«®^>/^ssfc 

13. «^4fB^©7^U^^I/^H^^rUT^:-5>^8fr^o 
25 14. ft^l|Bm©^>/1^^fe.b<«^0SB^^K^fe^(JD^ 

1 5. Mf$g(l 4i2m©tft#:£^WbT&3gJj£ 0 

16. Ifcftgl 4|B«©tt#*^*bT35:*IMffm. 

1 7. »*3H4flB*-©aI«U^^^5 t Ffcffi»W*?!!:tt*Kfl5ic«»W^ 
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is. m&mi 7tm<D#vxs7Utt}z%^VTfez>m.Mo 

19. W^l 4fBm©^^fflV^Ct^#Mt-r-2»B»5lc]lllBm©^> 
A°^ff©^*3f& 0 

5 2 0. flft&gtl 9fB«(D^*^r4^V^^t^#i!i[i-r§»^l|Bmo 
2 1 . H;£JS 1 mm<D? >A^» L < ^©g&ft-^:/^ H &tc\Z J £(Dl&& 

io 22. m&mimm<D&>/^?nhv<fe^<Dffift^7?-\!&fc\tt(Dm.%: 

lfB«©^>A°^^^©^^|fi#t-^^^^fe«^©^©X^U-- 
15 >tfj5$k 0 

2 4. . »^4SB«©#Up?^l/^H^WbT^§, ff^lfBli©^ 

>A 0 ^MM6^©f£3^ltoT£fl^#f^^^ 

ho 

2 5 . -^©^ • mmmv&zmTkm 1 1 , mfm i 2 , f»:£jg 1 5 
26. 7# h-5/x<sawMT**«w»ii 1 1 > m&m 1 2 , m&m 1 5 *& 
2 7 . m<D&mm-e&z>mj&% 1 3 1 6 mmommmo 

30. m&m^: i^mznz>T5.y%kmmtm-~%h<tenmmzm-'<D 



10 
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si. bb*i** : iT«*n«r§ywBwtra-fe.u< r a^w Wtew _ fiD 
3 3. 7*h-isxmmT!to&m#m3 2tm.<DmMo 

20 sr.- *ajwbfc#u (i) mvm^ : i , ea^re : 4 , i3^j#^ : 7 s 

&ttE3W§: 1 0T«an*7$y»K«a:n-ttL<M«i|fl9tenil-.©T 

SSftffifr***, (ii) ^>/^K^L<^©^^^ H ^^ CD 
»9«B«r«m. (iii) K^>/t^fcL<tt*(Z>«^pr 5tp3 . 

3 8 . m^mmzMu co @ a ^j#^ : i , @2^ J# ^ . 4 > BOT# ^ . 7 s 



15 



25 
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3 9 . £3*** : i , ggnj** . 4 % . ? ^g^^ . j 

40. i, g3^ J# ^ : 4 ^ @B ^ : 7j5jfcHCHWf: j QT 

41. *© w . »^*«arr*fc©© co @aw#^ : i , ^ . 4 
^PoM^mi«B«t-«ttii. (iii) l <IWo 

4 2. M*©T*h-^ffiJlJW«Kftr*3t»© (i) E*l**: i, gg 
WW: 4, EMM: 7kftttm<» : 1 0 T»*n*7 S y»EM£N 
-*> L < tt»WtH-©75/«EWmr*^>,^ Ifeu < 
^^K*&tt*©tf[o»iB*lfiiFr**», (ii) tt*>/t**feL<tt 
^•^^KcWtfi^owaifiW-SW, (Hi) ^ >A ^ K 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Novel protein and its use 
<130> 3132WO0P 

<150> JP2002-378052 
<151> 2002-12-26 
<150> JP2003-65497 
<151> 2003-3-11 

<160> 25 

<210> 1 
<211> 837 
<212> PRT 
<213> Human 
<400> 1 

Met Leu Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro Trp 

5 10 . 15 

Gly Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His He Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 
85 90 95 
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Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 no 

Asp Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 

115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser Gly Ser 

130 135 140 

His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr Tyr 
145 150 155 160 

He Asn Met Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 

165 170 175 

Leu Leu Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro Asn Phe Lys 

180 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val Ser 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 230 235 240 

Val Ala Ser Ala Tyr He Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 . 250 255 

Asp Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu . 

260 265 270 

Phe Phe Glu Asn Thr He Val Ser Arg He Ala Arg He Cys Lys Gly 

2 ?5 280 285 

Asp Glu Gly Gly Glu Arg Val Leu Gin Gin Arg Trp Thr Ser Phe Leu 

290 295 300 

Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 
305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 
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325 330 335 

Asp Thr Leu Phe Tyr Gly Val Phe Thr Ser Gin Trp His Arg Gly Thr 

340 345 350 

Thr GIu Gly Ser Ala Val Cys Val Phe Thr Met Lys Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys GIu Val Asn Arg Glu Thr Gin Gin Met 

370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 

Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 

405 410 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 ' 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 

• 435 440 445 

Val Ala Val His. Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 

450 . 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 
465 470 475 480 

Pro Arg Val His He He Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val. Pro Met Ala Asn Cys Ser . Leu 

515 520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 
530 535 54Q 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 560 
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Ala Thr Arg Pro Trp He Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

565 570 575 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly 

580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr Val Asn Thr 

595 600 605 

Leu Ala Cys Pro Leu Leu Ser Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
625 630 635 640 

Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Glu Phe Gin Cys 

645 650 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He He Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 

690 695 700 

Lys Ala Ser Trp. Gly Ala Asp Arg Ser Tyr Trp Lys Glu Phe Leu Val 
705 710 715 720 

Met Cys Thr Leu Phe Val Leu Ala Val Leu Leu Pro Val Leu Phe Leu 

725 730 735 

Leu Tyr Arg His Arg Asn Ser Met Lys Val Phe Leu Lys Gin Gly Glu 

740 745 750 

Cys Ala Ser Val His Pro Lys Thr Cys Pro Val Val Leu Pro Pro Glu 

755 760 765 

Thr Arg Pro Leu Asn Gly Leu Gly Pro Pro Ser Thr Pro Leu Asp His 

770 775 780 

Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Pro Gly Ser Arg Val Phe 
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785 790 795 800 

Thr Glu Ser Glu Lys Arg Pro Leu Ser He Gin Asp Ser Phe Val Glu 

805 810 815 

Val Ser Pro Val Cys Pro Arg Pro Arg Val Arg Leu Gly Ser Glu He 

820 825 830 

Arg Asp Ser Val Val 
835 

<210> 2 
<211> 2511 
<212> DNA 
<213> Human 
<400> 2 

atgctgcgca ccgcgatggg cctgaggagc tggctcgccg ccccatgggg cgcgctgccg 60 
cctcggccac cgctgctgct gctcctgctg ctgctgctcc tgctgcagcc gccgcctccg 120 
acctgggcgc tcagcccccg gatcagcctg cctctgggct ctgaagagcg gccattcctc 180 
agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 240 
accctgtacg igggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 300 
ccaggcgggg agtaccagga gctgctttggggtgcagacg cagagaagaa acagcagtgc 360 
agcttcaagg gcaaggaccc acagcgcgac tgtcaaaact acatcaagat cctcctgccg 420 
ctcagcggca gtcacctgtt cacctgtggc acagcagcct tcagccccat gtgtacctac 480 
atcaacatgg agaacttcac cctggcaagg gacgagaagg ggaatgtcct cctggaagat 540 
ggcaagggcc gttgtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc 600 
gagctctaca ctggaacagt cagcagcttc caagggaatg acccggccat ctcgcggagc 660 
caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgcaaga cccagctttt 720 
gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 780 
tactttttct tcagcgagac tggccaggaa tttgagttct ttgagaacac cattgtgtcc 840 
cgcattgccc gcatctgcaa gggcgatgag ggtggagagc gggtgctaca gcagcgctgg 900 
acctccttcc tcaaggccca gctgctgtgc tcacggcccg acgatggctt ccccttcaac 960 
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gtgctgcagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc 1020 
tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc 1080 
ttcacaatga aggatgtgca gagagtcttc agcggcctct acaaggaggt gaaccgtgag 1140 
acacagcaga tggtacaccg tgacccaccc gtgcccacac cccggcctgg agcgtgcatc 1200 
accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 1260 
aactttctca aggaccactt cctgatggac gggcaggtcc gaagccgcat gctgctgctg 1320 
cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc 1380 
tacgatgtcc tcttcctggg cactggtgac ggccggctcc acaaggcagt gagcgtgggc 1440 
ccccgggtgc acatcattga ggagctgcag ate ttc teat cgggacagcc cgtgcagaat 1500 
ctgctcctgg acacccacag ggggctgctg tatgeggect cacactcggg cgtagtccag 1560 
gtgcccatgg ccaactgcag cctgtaccgg agctgtgggg actgcctcct cgcccgggac 1620 
ccctactgtg ettggagegg ctccagctgc aagcaegtea gcctctacca gcctcagctg 1680 
gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct ttgcagcgcg 1740 
tcttcggttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 1800 
ttccagccca acacagtgaa cactttggcc tgcccgctcc tctccaacct ggcgacccga 1860 
ctctggctac geaaegggge ccccgtcaat gcctcggcct cctgccacgt gctacccact 1920 
ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 1980 
gagggc.ttcc agcagctggt agccagctac tgeccagagg tggtggagga cggggtggca 2040 
gaccaaacag atgagggtgg cagtgtaccc gtcattatca gcacatcgcg tgtgagtgca 2100 
ccagctggtg geaaggecag ctggggtgca gacaggtcct actggaagga gttcctggtg 2160 
atgtgcacgc tctttgtgct ggccgtgctg ctcccagttt tattcttget ctaccggcac 2220 
eggaacagea tgaaagtctt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 2280 
tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 2340 
ccactcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcttc 2400 
actgagtcag agaagaggee actcagcatc caagacagct tcgtggaggt atccccagtg 2460 
tgcccccggc cccgggtccg ccttggctcg gagatcegtg actctgtggt g 2511 



<210> 3 
<211> 3766 
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<212> DNA 
<213> Human 
<400> 3 

gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 60 

aggggctgag tttgccaggg cccacttgac cctgtttccc acctcccgcc ccccaggtcc 120 

ggaggcgggg gcccccgggg cgactcgggg gcggaccgcg gggcggagct gccgcccgtg 180 

agtccggccg agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg 240 

ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc catggggcgc gctgccgcct 300 

cggccaccgc tgctgctgct cc.tgctgctg ctgctcctgc tgcagccgcc gcctccgacc 360 

tgggcgctca gcccccggat cagcctgcct ctgggctctg aagagcggcc attcctcaga 420 

ttcgaagctg aacacatctc caactacaca gcccttctgc tgagcaggga tggcaggacc 480 

ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 540 

ggcggggagt accaggagct gctttggggt gcagacgcag agaagaaaca gcagtgcagc 600 

ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgctc 660 

agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 

aacatggaga acttcaccct ggcaagggac gagaagggga atgtcctcct ggaagatggc ■ 780 

aagggccgtt. gtcccttcga cccgaatttc aagtccactg ccctggtggt tgatggcgag 840 

ctctacactg gaacagtcag cagcttccaa gggaatgacc cggccatctc gcggagccaa 900 

agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 960 

gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 1020 

tttttcttca gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 1080 

attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgctggacc 1140 

tccttcctca aggcccagct gctgtgctca cggcccgacg atggcttccc cttcaacgtg 1200 

ctgcaggatg tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat 1260 

ggggtcttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgicttc 1320 

acaatgaagg atgtgcagag agtcttcagc ggccictaca aggaggtgaa ccgtgagaca 1380 

cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 1440 

aacagtgccc gggaaaggaa gatcaactca tccctgcagc tcccagaccg cgtgctgaac 1500 

tttctcaagg accacttcct gatggacggg caggtccgaa gccgcatgct gctgctgcag 1560 
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ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac 1620 
gatgtcctct tcctgggcac tggtgacggc cggctccaca aggcagtgag cgtgggcccc ' 1680 
cgggtgcaca tcattgagga gctgcagatc ttctcatcgg gacagcccgt gcagaatctg 1740 
ctcctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 1800 
cccatggcca actgcagcct gtaccggagc tgtggggact gcctcctcgc ccgggacccc 1860 
tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc' tcagctggcc 1920 
accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct 1980 
tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 2040 
cagcccaaca cagtgaacac tttggcctgc ccgctcctct ccaacctggc gacccgactc 2100 
tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 2160 
gacctgctgc tggtgggcac ccaacagctg ggggagttcc agtgctggtc actagaggag 2220 
ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 2280 . 
caaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtgt gagtgcacca 2340 
gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg 2400 
tgcacgctct -ttgtgctggc cgtgctgctc ccagttttat tcttgctcta ccggcaccgg 2460 
aacagcatga a.agtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 2520 
cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggcccce tagcacccca 2580 
ctcgatcacc gagggtacca gtccctgtca gacagccccc cggggtcccg agtcttcact 2640 
gagtcagaga agaggccact cagcatccaa gacagcttcg tggaggtatc cccagtgtgc 2700 
ccccggcccc gggtccgcct tggctcggag atccgtgact ctgtggtgtg agagctgact 2760 
tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 2820 
tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 2880 
ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 2940 
acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcctaggtt ggtggaacag 3000 
tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 3060 
gagagggaag agatagcatg gcatgcagca cacacggctg ctccagttca tggcctccca 3120 
ggggtgctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac. 3180 
tggcctcttc accttccaca ttatcccgct gccaccggct gccctgtctc actgcagatt 3240 
caggaccagc ttgggctgcg tgcgttctgc cttgccagtc agccgaggat gtagttgttg 3300 
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ctgccgtcgt cccaccacct cagggaccag agggctaggt tggcactgcg gccctcacca 3360 

ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 3420 

gagaggacag cgcgagctca ggagagattt cgtgacaatg tacgcctttc cctcagaatt 3480 

cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 3540 

ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 3600 

gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctccact ctaagggata 3660 

tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 3720 

atgcacttta tgtcattttt taataaagtc tgaagaatta ctgttt 3 76 6 

<210> 4 
<211> 837 
<212> PRT 
<213> Human 
<400> 4 

Met Leu Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro Trp 

5 10 15 

Gly Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20. 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His He Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 

85 90. 95 

Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 no 

Asp Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 
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115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser" Gly Ser 
130 135 H0 

His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr. Tyr 
145 150 155 160 

He Asn Met Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 

165 170 175 

Leu Leu Glu Asp Gly Lys Gly Arg Cys' Pro Phe Asp Pro Asn Phe Lys 

180 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val He 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 230 235 240 

Val Ala Ser Ala Tyr He Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 250 255 

Asp Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu 

260 265 270 

Phe Phe Glu Asn Thr He Val Ser Arg He Ala Arg He Cys Lys Gly 

275 280 285 

Asp Glu Gly Gly Glu Arg Val. Leu Gin Gin Arg Trp Thr Ser Phe Leu 

290 295 300 

Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 

305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 

325 330 335 

Asp Thr Leu Phe Tyr Gly Val Phe Thr Ser Gin Trp His Arg Gly Thr 
340 345 350 



WO 2004/058817 PCT/JP2003/016655 

11/36 

Thr Glu Gly Ser Ala Val Cys Val Phe Thr Met Lys Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys Glu Val Asn Arg Glu Thr Gin Gin Met 

370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 

Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 

405 410 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 
435 440 445 

Val Ala Val His Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 
450 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 
465 470 475 480 

Pro Arg Val His He He Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val Pro Met Ala Asn Cys Ser Leu 

515 520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 

530 535 540 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 560 

Ala Thr Arg Pro Trp lie Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

565 570 575 . 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr. Gly 
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580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr 'Val Asn Thr 

595 600 605 

Leu Ala Cys Pro Leu Leu Ser Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
625 630 635 640 

Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Glu Phe Gin Cys 

645 650 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He lie Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 

690 695 700 

Lys Ala Ser Trp Gly Ala, Asp Arg Ser Tyr Trp Lys Glu Phe Leu Val 
705 710 715 720 

Met Cys Thr Leu Phe Val Leu Ala Val Leu Leu Pro Val Leu Phe Leu 

725 730 735 

Leu Tyr Arg His Arg Asn Ser Met Lys Val Phe Leu Lys Gin Gly Glu 

740 745 750 

Cys Ala Ser Val His Pro Lys Thr Cys Pro Val Val Leu Pro Pro Glu 

755 760 765 

Thr Arg Pro Leu Asn Gly Leu Gly Pro Pro Ser Thr Pro Leu Asp His 

770 775 780 

Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Pro Gly Ser Arg Val Phe 
785 790 795 800 

Thr Glu Ser Glu Lys Arg Pro Leu. Ser He Gin Asp Ser Phe Val Glu 
805 810 815 
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Val Ser Pro Val Cys Pro Arg Pro Arg Val Arg Leu Gly Ser Glu He 

820 825 .830 

Arg Asp Ser Val Val 
835 

<210> 5 
<211> 2511 
<212> DNA 
<213> Human 
<400> 5 

atgctgcgca ccgcgatggg cctgaggagc tggatcgccg ccccatgggg cgcgctgccg 60 
cctcggccac cgctgctgct gctcctgcta ctgctgctcc tgctgcagcc accgcctccg 120 
acctgggcgc tcagcccccg gatcagcctg cctctgggct ctgaagagcg gccattcctc 180 
agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 240 
accctgtacg tgggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 300 
ccaggcgggg agtaccagga gctgctttgg ggtgcagacg cagagaagaa acagcagtgc 360 
agcttcaagg gcaaggaccc acagcgcgac tgtcaaaact acatcaagat. cctcctgccg 420 
ctcagcggca gtcacctgtt cacctgtggc acagcagcct tcagccccat gtgtacctac 480 
atcaacatgg agaacttcac cctggcaagg gacgagaagg ggaatgtcct cctggaagat 540 
ggcaagggcc gttgtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc 600 
gagctctaca ctggaacagt catcagcttc caagggaatg acccggccat ctcgcggagc 660' 
caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgcaaga cccagctttt 720 
gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 780 
tactttttct tcagcgagac tggccaggaa tttgagttct ttgagaacac cattgtgtcc 840 
cgcattgccc gcatctgcaa gggcgatgag ggtggagagc gggtgctaca gcagcgctgg 900 
acctccttcc tcaaggccca gctgctgigc tcacggcccg acgatggctt ccccttcaac 960 
gtgctgcagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc 1020 
tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc 1080 
ttcacaatga aggatgtgca gagagtcttc agcggcctct acaagga^gt gaaccgtgag 1140 

r 
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acacagcaga tggtacaccg tgacccaccc gtgcccacac ccc'ggcctgg agcgtgcatc 1200 

accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 1260 

aactttctca aggaccactt cctgatggac gggcaggtcc gaagccgcat gctgctgctg 1320 

cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc 1380 

tacgatgtcc tcttcctggg cactggtgac ggccggc.tcc acaaggcagt gagcgtgggc 1440 

ccccgggtgc acatcattga ggagctgcag ate ttc teat cgggacagcc cgtgcagaat 1500 

ctgctcctgg acacccacag ggggctgctg tatgeggect cacactcggg cgtagtccag 1560 
gtgcccatgg ccaactgcag cctgtaccgg agctgtgggg actgcctcct cgcccgggac, 1620 

ccctactgtg ettggagegg ctccagctgc aagcaegtea gcctctacca gcctcagctg 1680 

gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct ttgcagcgcg 1740 

tcttcggttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 1800 

ttccagccca acacagtgaa cactttggcc tgcccgctcc tctccaacct ggcgacccga 1860 

ctctggctac geaaegggge ccccgtcaat gcctcggcct cctgccacgt gctacccact 1920 

ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 1980 

gagggcttcc agcagctggt agccagctac tgeccagagg tggtggagga cggggtggca 2040 

gaccaaacag atgagggtgg cagtgtaccc gtcattatca gcacatcgcg tgtgagtgca 2100 

ccagctggtg geaaggecag ctggggtgca gacaggtcct actggaagga gttcctggtg 2160 

atgtgcacgc tctttgtgct ggccgtgctg ctcccagttt tattcttget ctaccggcac 2220 

eggaacagea tgaaagtctt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 2280 

tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 2340 

ccactcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcttc 2400 

actgagtcag agaagaggee actcagcatc caagacagct tcgtggaggt atccccagtg 2460 

tgcccccggc cccgggtccg ccttggctcg gagatcegtg actctgtggt g 2511 

<210> 6 
<211> 3766 
<212> DNA 
<213> Human 
<400> 6 
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gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 60 
aggggctgag tttgccaggg cccacttgac cctgtttccc acctcccgcc ccccaggtcc 120 
ggaggcgggg gcccccgggg cgactcgggg gcggacegcg gggcggagct gccgcccgtg 180 
agtccggccg agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg 240 
ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc catggggcgc gctgccgcct 300 
cggccaccgc tgctgctgct cctgctactg ctgctcctgc tgcagccacc gcctccgacc 360 
tgggcgctca gcccccggat cagcctgcct ctgggctctg aagagcggcc attcctcaga 420 
ttcgaagctg aacacatctc caactacaca gcccttctgc tgagcaggga tggcaggacc 480 
ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 540 
ggcggggagt accaggagct gctttggggt gcagacgcag agaagaaaca gcagtgcagc 600 
ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgctc 660 
agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 
aacatggaga acttcaccct ggcaagggac gagaagggga aigtcctcct ggaagatggc 780 
aagggccgtt gtcccttcga cccgaatttc aagtccacig ccctggtggt tgatggcgag 840 
ctctacactg gaacagtcai cagcttccaa gggaatgacc cggccatctc gcggagccaa 900 
agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 960 
gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 1020 
tttttcttca gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 1080 
attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgciggacc 1140 
tccttcctca aggcccagct gctgtgctca cggcccgacg atggcttccc cttcaacgtg 1200 
ctgcaggatg tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat 1260 
ggggtcttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgtcttc 1320 
acaatgaagg atgtgcagag agtcttcagc ggcctctaca aggaggtgaa ccgtgagaca 1380 
cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 1440 
aacagtgccc gggaaaggaa gatcaactca tccctgcagc tcccagaccg cgtgctgaac 1500 
tttctcaagg accacttcct gatggacggg caggtccgaa gccgcatgct gctgctgcag. 1560 
ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac 1620 
gatgtcctct tcctgggcac tggigacggc cggctccaca aggcagtgag cgtgggcccc 1680 
cgggtgcaca tcattgagga gctgcagatc ttctcatcgg gacagcccgt gcagaaictg 1740 
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ctcctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 1800 
cccatggcca actgcagcct gtaccggagc tgtggggact gcctcctcgc ccgggacccc 1860 
tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc tcagctggcc 1920 
accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct 1980 
tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 2040 
cagcccaaca cagtgaacac tttggcctgc ccgctcctct ccaacctggc gacccgactc 2100 
tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 2160 
gacctgctgc tggtgggcac ccaacagctg ggggagttcc agtgctggtc actagaggag 2220 
ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 2280 
caaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtgt gagtgcacca 2340 
gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg 2400 
tgcacgctct itgtgctggc cgtgctgctc ccagttttat tcttgctcta ccggcaccgg 2460 
aacagcatga aagtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 2520 
cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggccccc tagcacccca 2580 
ctcgatcacc gagggtacca gtccctgtca gacagccccc cggggtcccg agtcttcact 2640 
gagtcagaga agaggccact cagcatccaa. gacagcttcg tggaggtatc cccagtgtgc 2700 
ccccggcccc gggtccgcct tggctcggag atccgtgact ctgtggtgtg agagctgact 2760 
tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 2820 
tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 2880 
ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 2940 
acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcctaggtt ggtggaacag 3000 
tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 3060 
gagagggaag agatagcatg gcatgcagca cacacggctg ctccagttca tggcctccca 3120 
ggggigctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac 3180 
tggcctcttc accttccaca ttatcccgct gccaccggct gccctgtctc actgcagatt 3240 
caggaccagc ttgggctgcg tgcgttctgc cttgccagtc agccgaggat gtagttgttg 3300 
ctgccgtcgt cccaccacct cagggaccag agggctaggt tggcactgcg gccctcacca 3360 
ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 3420 
gagaggacag cgcgagctca ggagagattt cgtgacaatg tacgcctttc cctcagaatt 3480 
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cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 3540 

ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 3600 

gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctccact ctaagggata 3660 

tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 3720 

atgcacttta tgtcattttt taataaagtc tgaagaatta ctgttt 3766 

<210> 7 
<211> 837 
<212> PRT 
<213> Human 
<400> 7 

Met Leu Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro Trp 

5 10 15 

Gly Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His He Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 

85 90 95 

Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 HO 

Asp Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 

115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser Gly Ser 
130 135 140 
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His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr Tyr 
145 150 155 160 

He Asn He Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 

165 no 17.5 

Leu Leu Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro Asn Phe Lys 

180 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val Ser 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 . .230 235 240 

Val Ala Ser Ala Tyr lie Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 250 • 255 

Asp Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu 

2 60 265 270 

Phe Phe Glu Asn Thr lie Val Ser Arg lie Ala Arg He Cys Lys Gly 

275 280 285 

Asp Glu Gly Gly Glu Arg Val Leu Gin Gin Arg Trp Thr Ser Phe Leu 

290 295 300 

Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 
305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 

325 330 335 

Asp Thr. Leu Phe Tyr Gly Val Phe. Thr Ser Gin Trp His Arg Gly Thr 

340 345 350 

Thr Glu Gly Ser Ala Val Cys Val Phe Thr Met Lys Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys Glu Val Asn Arg Glu Thr Gin Gin Met 
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370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 

Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 

405 410 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 

435 440 445 

Val Ala Val His Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 

450 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 
465 470 , 475 480 

Pro Arg Val His He lie Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val Pro Met Ala Asn Cys Ser Leu 

515 520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 

530 . 535 540 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 560 

Ala Thr Arg Pro Trp He Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

565 570 575 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly 

580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr Val Asn Thr 
595 600 605 
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Leu Ala Cys Pro Leu Leu Ser "Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
625 . 630 635 640 

Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Glu Phe Gin Cys 

645 650 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He He Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 

690 695 700 

Lys Ala Ser Trp Gly Ala Asp Arg Ser Tyr Trp Lys Glu Phe Leu Val 
705 710 715 720 

Met Cys Thr Leu Phe Val Leu Ala Val Leu Leu Pro Val Leu Phe Leu 

725 730 735 

Leu Tyr Arg His Arg Asn Ser Met Lys Val Phe Leu Lys Gin Gly Glu 

740 745 750 

Cys Ala Ser Val His Pro Lys Thr Cys Pro Val Val Leu Pro Pro Glu 

755 760 765 

Thr Arg Pro Leu Asn Gly Leu Gly Pro Pro Ser Thr Pro Leu Asp His 

770 775 780 

Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Pro Gly Ser Arg Val Phe 
785 790 795 800 

Thr Glu Ser Glu Lys Arg Pro Leu Ser He Gin Asp Ser Phe Val Glu 

805 810 815 

Val Ser Pro Val Cys Pro Arg Pro Arg Val Arg Leu Gly Ser Glu He 

820 825 830 

Arg Asp Ser Val Val 
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835 

<210> 8 
<211> 2511 
<212> DNA 
<213> Human 
<400> 8 

atgctgcgca ccgcgatggg cctgaggagc tggctcgccg ccccatgggg cgcgctgccg 60 

cctcggccac cgctgctgct gctcctgctg ctgctgctcc tgctgcagcc gccgcctccg 120 

acctgggcgc tcagcccccg gatcagccta cctctgggct ctgaagagcg gccattcctc 180 

agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 240 

accctgtacg tgggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 300 

ccaggcgggg agtaccagga gctgctttgg ggtgcagacg cagagaagaa acagcagtgc 360 

agcttcaagg gcaaggaccc acagcgcgac tgtcaaaact acatcaagat cctcctgccg 420 

ctcagcggca gtcacctgtt cacctgtggc acagcagcct tcagccccat gtgtacctac 480 

atcaacatag agaacttcac cctggcaagg gacgagaagg ggaatgttct cctggaagat 540 

ggcaagggcc gtigtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc 600 

gagctctaca ctggaacagt cage age ttc caagggaatg acccggccat ctcgcggagc 660 

caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgeaaga cccagctitt 720 

gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 780 

tactttttct teagegagae tggcqaggaa tttgagttct ttgagaacac cattgtgtcc 840 

cgcattgccc geatctgeaa gggegatgag ggtggagagc gggtgctaca geagegctgg 900 

acctccttcc tcaaggccca gctgctgtgc tcacggcccg acgatggctt ccccttcaac 960 

gtgetgeagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc 1020 

tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc 1080 

ttcacaatga aggatgtgca gagagtcttc agcggcctct acaaggaggt gaaccgtgag 1140 

acacagcaga tgg'tacaccg tgacccaccc gtgcccacac cccggcctgg agegtgeate 1200 

accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 1260 

aacttcctca aggaccactt cctgatggac gggcaggtcc gaagcegcat getgetgetg 1320 
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cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc 1380 
tacgatgtcc tcttcctggg cactggtgac ggccggctcc acaaggcagt gagcgtgggc 1440 
ccccgggtgc acatcattga ggagctgcag atcttctcat cgggacagcc cgtgcagaat 1500 
ctgctcctgg acacccacag ggggctgctg tatgcggcct .cacactcggg cgtagtccag 1560 
gtgcccatgg ccaactgcag cctgtacagg agctgtgggg actgcctcct cgcccgggac 1620 
ccctactgtg ct.tggagcgg ctccagctgc aagcacgtca gcctctacca gcctcagctg 1680 
gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct itgcagcgcg 1740 
tcttcggttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 1800 
ttccagccca acacagtgaa cactttggcc tgcccgctcc tctccaacct ggcgacccga 1860 

ctctggctac gcaacggggc ccccgtcaat gcctcggcct cctgccacgt gctacccact 1920 

ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 1980 

gagggcttcc agcagctggt agccagctac tgcccagagg tggtggagga cggggtggca 2040 

gaccaaacag atgagggtgg cagtgtaccc gtcattatca gcacatcgcg tgtgagtgca 2100 

ccagctggtg gcaaggccag ctggggtgca gacaggtcct actggaagga gttcc.tggtg 2160 

atgtgcacgc tctttgtgct ggccgtgctg ctcccagttt tattcttgct ctaccggcac 2220 

cggaacagca tgaaagictt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 2280 

tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 2340 

ccgctcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcftc 2400 

actgagtcag agaagaggcc actcagcatc caagacagct tcgtggaggt atccccagtg 2460 

tgcccccggc cccgggtccg ccttggctcg gagatccgtg actctgtggt g 2511 

<210> 9 
<211> 3766 
<212> DNA 
<213> Human 
<400> 9 

gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 60 

aggggctgag tttgccaggg cccacttgac cctgtUccc acctcccgcc ccccaggtcc . 120 

ggaggcgggg gcccccgggg cgactcgggg gcggaccgcg gggcggagct gccgcccgtg 180 
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agtccggccg agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg 240 
ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc catggggcgc gctgccgcct 300 
cggccaccgc tgctgctgct cctgctgctg ctgctcctgc . tgcagccgcc gcctccgacc 360 
tgggcgctca gcccccggat cagcctacct ctgggctctg aagagcggcc attcctcaga 420 
ttcgaagctg aacacatctc caaetacaca gcccttctgc tgagcaggga tggcaggacc 480 
ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 540 
ggcggggagt accaggagct gctttggggi gcagacgcag agaagaaaca gcagtgcagc 600 
ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgctc 660 
agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 
aacatagaga acttcaccct ggcaagggac gagaagggga atgttctcct ggaagatggc 780 
aagggccgtt gtcccttcga cccgaatttc aagtccactg ccctggtggt tgatggcgag 840 
ctctacactg gaacagtcag cagcticcaa gggaatgacc cggccatctc gcggagccaa- 900 
agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 960 
gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 1020 
tttttcttca.gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 1080 
attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgctggacc 1140 
tccttcctca aggccc.agct gctgtgctca cggcccgacg atggcttccc cttcaacgtg 1200 
ctgcaggaig tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat 1260 
ggggicttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgtcttc 1320 
acaatgaagg atgtgcagag agtcttcagc ggcctctaca aggaggtgaa ccgtgagaca 1380 
cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 1440 
aacagtgccc gggaaaggaa gatcaactca tccctgcagc tcccagaccg cgtgctgaac 1500 
ttcctcaagg accacttcct gatggacggg caggtccgaa gccgcatgct gctgctgcag 1560 
ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac 1620 
gatgtcctct tcctgggcac tggtgacggc cggctccaca aggcagtgag cgtgggcccc 1680 
cgggtgcaca icattgagga gctgcagatc ttctcatcgg gacagcccgt gcagaatctg 1740 
ctcctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 1800 
cccatggcca actgcagcct gtacaggagc tgtggggact gcctcctcgc ccgggacccc 1860 
tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc tcagctggcc' 1920 
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accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct 1980 
tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 2040 

cagcccaaca cagtgaacac tttggcctgc ccgctcctct ccaacctggc gacccgactc 2100 
tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 2160 
gacctgctgc tggtgggcac ccaacagctg ggggagttcc agtgctggtc actagaggag 2220 

ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 2280 

caaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtgt gagtgcacca 2340 

gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg 2400 

tgcacgctct ttgtgctggc cgtgctgctc ccagttttat tcttgctcta ccggcaccgg 2460 

aacagcatga aagtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 2520 

cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggccccc tagcaccccg 2580 

ctcgatcacc gagggtacca gtccctgtca gacagccccc cggggtcccg agtcttcact 2640 

gagtcagaga agaggccact cagcatccaa gacagcttcg tggaggtatc cccagtgtgc 2700 

ccccggcccc gggtccgcct tggctcggag atccgtgact ctgtggtgtg agagctgact 2760 

tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 2820 

tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 2880 

ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 2940 

acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcciaggtt ggtggaacag 3000 

tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 3060 

gagagggaag agatagcatg gcatgcagca cacacggctg ctccagttca tggcctccca 3120 

ggggtgctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac 3180 

tggcctcttc accttccaca ttatcccgct gccaccggct gccctgtctc actgcagatt 3240 

caggaccagc ttgggctgcg tgcgttctgc cttgccagtc agccgaggat gtagttgttg 3300 

ctgccgtcgt cccaccacct cagggaccag agggctaggt tggcactgcg gccctcacca 3360 

ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 3420 

gagaggacag cgcgagctca ggagagattt cgtgacaatg tacgcctttc cctcagaatt 3480 

cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 3540 

ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 3600 

gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctcc.act ctaagggata 3660 
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tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 3720 

atgcacttta tgtcattttt taataaagic tgaagaatta ctgttt 3766 

<210> 10 
<211> 837 
<212> PRT 
<213> Human 
<400> 10 

Met Leu Arg Thr Ala Met Gly Leu Arg Ser Trp Leu Ala Ala Pro Trp 

5 10 15 

Gly Ala Leu Pro Pro Arg Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu 

20 25 30 

Leu Leu Leu Gin Pro Pro Pro Pro Thr Trp Ala Leu Ser Pro Arg He 

35 40 45 

Ser Leu Pro Leu Gly Ser Glu Glu Arg Pro Phe Leu Arg Phe Glu Ala 

50 55 60 

Glu His lie Ser Asn Tyr Thr Ala Leu Leu Leu Ser Arg Asp Gly Arg 
65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Glu Ala Leu Phe Ala Leu Ser Ser Asn 

.85 . 90 95 

Leu Ser Phe Leu Pro Gly Gly Glu Tyr Gin Glu Leu Leu Trp Gly Ala 

100 105 110 

Asp;Ala Glu Lys Lys Gin Gin Cys Ser Phe Lys Gly Lys Asp Pro Gin 

115 120 125 

Arg Asp Cys Gin Asn Tyr He Lys He Leu Leu Pro Leu Ser Gly Ser 

130 135 140 

His Leu Phe Thr Cys Gly Thr Ala Ala Phe Ser Pro Met Cys Thr Tyr 
145 150 155 160 

lie Asn Met Glu Asn Phe Thr Leu Ala Arg Asp Glu Lys Gly Asn Val 
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165 170 175 

Leu Leu Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro Asn Phe Lys 

180 . 185 190 

Ser Thr Ala Leu Val Val Asp Gly Glu Leu Tyr Thr Gly Thr Val Ser 

195 200 205 

Ser Phe Gin Gly Asn Asp Pro Ala He Ser Arg Ser Gin Ser Leu Arg 

210 215 220 

Pro Thr Lys Thr Glu Ser Ser Leu Asn Trp Leu Gin Asp Pro Ala Phe 
225 230 235 . 240 

Val Ala Ser Ala Tyr He Pro Glu Ser Leu Gly Ser Leu Gin Gly Asp 

245 250 255 

Asp Asp Lys He Tyr Phe Phe Phe Ser Glu Thr Gly Gin Glu Phe Glu 

260 265 270 

Phe Phe Glu Asn Thr He Val Ser Arg He Ala Arg lie Cys Lys Gly 

275 280 285 

Asp Glu Gly Gly Glu Arg Val Leu Gin Gin Arg Trp Thr Ser Phe Leu 

290 295 300 

Lys Ala Gin Leu Leu Cys Ser Arg Pro Asp Asp Gly Phe Pro Phe Asn 
305 310 315 320 

Val Leu Gin Asp Val Phe Thr Leu Ser Pro Ser Pro Gin Asp Trp Arg 

325 330 335 

Asp Thr Leu Phe Tyr Gly Val Phe Thr Ser Gin Trp His Arg Gly Thr 

340 345 . 350 

Thr Glu Gly Ser Ala Val Cys Val Phe Thr .Met Asn Asp Val Gin Arg 

355 360 365 

Val Phe Ser Gly Leu Tyr Lys Glu Val Asn Arg Glu Thr Gin Gin Met 

370 375 380 

Val His Arg Asp Pro Pro Val Pro Thr Pro Arg Pro Gly Ala Cys He 
385 390 395 400 
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Thr Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Leu Gin Leu Pro 

405 410 . 415 

Asp Arg Val Leu Asn Phe Leu Lys Asp His Phe Leu Met Asp Gly Gin 

420 425 430 

Val Arg Ser Arg Met Leu Leu Leu Gin Pro Gin Ala Arg Tyr Gin Arg 

435 440 445 

Val Ala Val His Arg Val Pro Gly Leu His His Thr Tyr Asp Val Leu 

450 . 455 460 

Phe Leu Gly Thr Gly Asp Gly Arg Leu His Lys Ala Val Ser Val Gly 
465 470 475 480 

Pro Arg Val His He He Glu Glu Leu Gin He Phe Ser Ser Gly Gin 

485 490 495 

Pro Val Gin Asn Leu Leu Leu Asp Thr His Arg Gly Leu Leu Tyr Ala 

500 505 510 

Ala Ser His Ser Gly Val Val Gin Val Pro Met Ala Asn Cys Ser Leu 

51 5 .520 525 

Tyr Arg Ser Cys Gly Asp Cys Leu Leu Ala Arg Asp Pro Tyr Cys Ala 
530 535 540 

Trp Ser Gly Ser Ser Cys Lys His Val Ser Leu Tyr Gin Pro Gin Leu 
545 550 555 . 560 

Ala Thr Arg Pro Trp He Gin Asp He Glu Gly Ala Ser Ala Lys Asp 

5 65 . 570 575 

Leu Cys Ser Ala Ser Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly 

580 585 590 

Glu Lys Pro Cys Glu Gin Val Gin Phe Gin Pro Asn Thr Val Asn Thr 

595 600 605 

Leu Ala Cys Pro Leu Leu Ser Asn Leu Ala Thr Arg Leu Trp Leu Arg 

610 615 620 

Asn Gly Ala Pro Val Asn Ala Ser Ala Ser Cys His Val Leu Pro Thr 
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625 630 635 640 

Gly Asp Leu Leu Leu Val Gly Thr Gin Gin Leu Gly Gtu Phe Gin Cys 

645 . 6 50 655 

Trp Ser Leu Glu Glu Gly Phe Gin Gin Leu Val Ala Ser Tyr Cys'Pro 

660 665 670 

Glu Val Val Glu Asp Gly Val Ala Asp Gin Thr Asp Glu Gly Gly Ser 

675 680 685 

Val Pro Val He He Ser Thr Ser Arg Val Ser Ala Pro Ala Gly Gly 

690 695 700 

Lys Ala Ser Trp Gly Ala Asp Arg Ser Tyr Trp Lys Glu Phe Leu Val 
705 710 715 720 

Met Cys Thr Leu Phe Val Leu Ala Val Leu Leu Pro Val Leu Phe Leu 
725 730 735 ■• 

Leu Tyr Arg His Arg Asn Ser Met Lys Val Phe Leu Lys Gin Gly Glu 
740 745 750 

. Cys Ala Ser Val His Pro Lys Thr Cys Pro Val Val Leu Pro Pro Glu 
755 760 765 

Thr Arg Pro Leu Asn Gly Leu Gly Pro' Pro Ser Thr Pro Leu Asp His 
770 775 780 

Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Pro Gly Ser Arg Val Phe 
785 790 795 800 

Thr Glu Ser Glu Lys Arg Pro Leu Ser He Gin Asp Ser Phe Val Glu 

805 810 815 

Val Ser Pro Val Cys Pro Arg Pro Arg Val Arg Leu Gly Ser Glu He 

820 825 830 

Arg Asp Ser Val Val 

835 



<210> 11 
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<211> 2511 
<212> DNA 
<213> Human 
<400> 11 

atgctgcgca ccgcgatggg cctgaggagc tggctcgccg ccccatgggg cgcgctgccg 60 
cctcggccac cgctgctgct gctcctgctg ctgctgctcc tgctgcagcc gccgcctccg 120. 
acctgggcgc tcagcccccg gatcagcctg cctctgggct ctgaagagcg gccattcctc 180 
agattcgaag ctgaacacat ctccaactac acagcccttc tgctgagcag ggatggcagg 240 
accctgtacg tgggtgctcg agaggccctc tttgcactca gtagcaacct cagcttcctg 300 
ccaggcgggg agtaccagga gctgctttgg ggtgcagacg cagagaagaa acagcagtgc 360 
agcttcaagg gcaaggaecc acagcgcgac tgtcaaaact acatcaagat cctcctgccg 420 
ctcagcggca gtcacctgtt cacctgtggc acagcagcct icagccccat gtgtacctac 480 
atcaacatgg agaacttcac cctggcaagg gacgagaagg ggaatgtcct cctggaagat 540 
ggcaagggcc gttgtccctt cgacccgaat ttcaagtcca ctgccctggt ggttgatggc 600 
gagctctaca ctggaacagt cagcagcttc caagggaatg acccggccat ctcgcggagc 660 
caaagccttc gccccaccaa gaccgagagc tccctcaact ggctgcaaga cccagctttt 720 
gtggcctcag cctacattcc tgagagcctg ggcagcttgc aaggcgatga tgacaagatc 780 
tactttttct tcagcgagac tggccaggaa tttgagttct ttgagaacac cattgtgtcc 840 
cgcattgccc gcatctgcaa gggcgatgag ggtggagagc gggtgctaca gcagcgctgg 900 
acctccttcc tcaaggccca gctgctgtgc tcacggcccg acgatggct I ccccttcaac 960 
gtgctgcagg atgtcttcac gctgagcccc agcccccagg actggcgtga cacccttttc 1020 
tatggggtct tcacttccca gtggcacagg ggaactacag aaggctctgc cgtctgtgtc 1080 
ttcacaatga atgatgtgca gagagtcttc agcggcctct acaaggaggt gaaccgtgag 1140 
acacagcaga tggtacaccg tgacccaccc gtgcccacac cccggcctgg agcgtgcatc 1200 
accaacagtg cccgggaaag gaagatcaac tcatccctgc agctcccaga ccgcgtgctg 1260 
aactttctca aggaccactt cctgatggac gggcaggtcc gaagccgcai gctgctgctg 1320 
cagccccagg ctcgctacca gcgcgtggct gtacaccgcg tccctggcct gcaccacacc 1380 
tacgatgtcc tcttcctggg cactggtgac ggccggctcc acaaggcagt gagcgtgggc 1440 
ccccgggtgc acatcattga ggagctgcag atcttctcat cgggacagcc cgtgcagaat 1500 
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ctgctcctgg acacccacag ggggctgctg tatgcggcct cacactcggg cgtagtccag 1560 

gtgcccatgg ccaactgcag cctgtaccgg agctgtgggg actgcctcct cgcccgggac 1620 

ccctactgtg cttggagcgg ctccagctgc aagcacgtca gcctctacca gcctcagctg 1680 

gccaccaggc cgtggatcca ggacatcgag ggagccagcg ccaaggacct ttgcagcgcg 1740 

tcttcggttg tgtccccgtc ttttgtacca acaggggaga agccatgtga gcaagtccag 1800 

ttccagccca acacagtgaa cactttggcc- tgcccgctcc tctccaacct ggcgacccga 1860 

ctctggctac gcaacggggc ccccgtcaat gcctcggcct cctgccacgt gctacccact 1920 

ggggacctgc tgctggtggg cacccaacag ctgggggagt tccagtgctg gtcactagag 1980 

gagggcttcc agcagctggt agccagctac tgcccagagg tggtggagga cggggtggca 2040 

gaccaaacag atgagggtgg cagtgtaccc gtcattatca gcacatcgcg tgtgagtgca 2100 

ccagctggtg gcaaggccag ctggggtgca gacaggtcct actggaagga gttcctggtg 2160 

atgtgcacgc tctttgtgct ggccgtgctg ctcccagttt tattcttgct ctaccggcac 2220 

cggaacagca tgaaagtctt cctgaagcag ggggaatgtg ccagcgtgca ccccaagacc 2280 

tgccctgtgg tgctgccccc tgagacccgc ccactcaacg gcctagggcc ccctagcacc 2340 

ccactcgatc accgagggta ccagtccctg tcagacagcc ccccggggtc ccgagtcttc 2400 

actgagtcag agaagaggcc actcagcatc caagacagct tcgtggaggt atccccagtg 2460 

tgcccccggc cccgggtccg ccttggctcg gagatccgtg actctgtggt g 2511 

<210> 12 
<211> 3766 
<212> DNA 
<213> Human 
<400> 12 

gctctgccca agccgaggct gcggggccgg cgccggcggg aggactgcgg tgccccgcgg 60 

aggggctgag tttgccaggg cccacttgac cctgtttccc acctcccgcc ccccaggtcc 120 

ggaggcgggg gcccccgggg cgactcgggg gcggaccgcg gggcggagct gccgcccgtg 180 

agtccggccg agccacctga gcccgagccg cgggacaccg tcgctcctgc tctccgaatg 240 

ctgcgcaccg cgatgggcct gaggagctgg ctcgccgccc- catggggcgc gctgccgcct 300 

cggccaccgc tgctgctgct cctgctgctg ctgctcctgc tgcagccgcc gcctccgacc 360 
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tgggcgctca gcccccggat cagcctgcct ctgggctctg aagagcggcc attcctcaga 420 

ttcgaagctg aacacatctc caactacaca gcccttctgc tgagcaggga tggcaggacc 480 
ctgtacgtgg gtgctcgaga ggccctcttt gcactcagta gcaacctcag cttcctgcca 540 

ggcggggagt accaggagct gctttggggt gcagacgcag agaagaaaca gcagtgcagc ' 600 

ttcaagggca aggacccaca gcgcgactgt caaaactaca tcaagatcct cctgccgctc 660 

agcggcagtc acctgttcac ctgtggcaca gcagccttca gccccatgtg tacctacatc 720 

aacatggaga acttcaccct ggcaagggac gagaagggga atgtcctcct ggaagatggc 780 

aagggccgtt gtcccttcga cccgaatttc aagtccactg ccctggtggt tgatggcgag 840 

ctctacactg gaacagtcag cagcttccaa gggaatgacc cggccatctc gcggagccaa 900 

agccttcgcc ccaccaagac cgagagctcc ctcaactggc tgcaagaccc agcttttgtg 960 

gcctcagcct acattcctga gagcctgggc agcttgcaag gcgatgatga caagatctac 1020 

tttttcttca gcgagactgg ccaggaattt gagttctttg agaacaccat tgtgtcccgc 1080 

attgcccgca tctgcaaggg cgatgagggt ggagagcggg tgctacagca gcgctggacc 1140 

tccttcctca aggcccagct gctgtgctca cggcccgacg atggcttccc cttcaacgtg 1200 

ctgcaggatg tcttcacgct gagccccagc ccccaggact ggcgtgacac ccttttctat. 1260 

ggggtcttca cttcccagtg gcacagggga actacagaag gctctgccgt ctgtgtcttc 1320 

acaatgaatg atgtgcagag agtcttcagc ggcctctaca aggaggtgaa ccgtgagaca 1380 

cagcagatgg tacaccgtga cccacccgtg cccacacccc ggcctggagc gtgcatcacc 1440 

aacagtgccc gggaaaggaa gatcaactca tccctgcagc tcccagaccg cgtgctgaac 1500 

tttctcaagg accacttcct gatggacggg caggtccgaa gccgcatgct gctgctgcag 1560 

ccccaggctc gctaccagcg cgtggctgta caccgcgtcc ctggcctgca ccacacctac 1620 

gatgtcctct tcctgggcac tggtgacggc cggctccaca aggcagtgag cgtgggcccc .1680 

cgggtgcaca tcattgagga gctgcagatc ttctcatcgg gacagcccgt gcagaatctg 1740 

ctcctggaca cccacagggg gctgctgtat gcggcctcac actcgggcgt agtccaggtg 1800 

cccatggcca actgcagcct gtaccggagc tgtggggact gcctcctcgc ccgggacccc 1860 

tactgtgctt ggagcggctc cagctgcaag cacgtcagcc tctaccagcc tcagctggcc 1920 

accaggccgt ggatccagga catcgaggga gccagcgcca aggacctttg cagcgcgtct 1980 

tcggttgtgt ccccgtcttt tgtaccaaca ggggagaagc catgtgagca agtccagttc 2040 

cagcccaaca cagtgaacac tttggcctgc ccgctcctct ccaacctggc gacccgactc 2100 
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tggctacgca acggggcccc cgtcaatgcc tcggcctcct gccacgtgct acccactggg 2160 
gacctgctgc tggtgggcac ccaacagctg ggggagttcc agtgctggtc actagaggag 2220 
ggcttccagc agctggtagc cagctactgc ccagaggtgg tggaggacgg ggtggcagac 2280 
caaacagatg agggtggcag tgtacccgtc attatcagca catcgcgtgt gagtgcacca 2340 
gctggtggca aggccagctg gggtgcagac aggtcctact ggaaggagtt cctggtgatg 2400 
tgcacgctct ttgtgctggc cgtgctgctc ccagttttat tcttgctcta ccggcaccgg 2460 
aacagcatga aagtcttcct gaagcagggg gaatgtgcca gcgtgcaccc caagacctgc 2520 
cctgtggtgc tgccccctga gacccgccca ctcaacggcc tagggccccc tagcacccca 2580 
ctcgatcacc gagggtacca gtccctgtca gacagccccc cggggtcccg agtcttcact 2640 
gagtcagaga agaggccact cagcatccaa gacagcttcg tggaggtatc cccagtgtgc 2700 
ccccggcccc gggtccgcct tggctcggag atccgtgact ctgtggtgtg agagctgact 2760 
tccagaggac gctgccctgg cttcaggggc tgtgaatgct cggagagggt caactggacc 2820 
tcccctccgc tctgctcttc gtggaacacg accgtggtgc ccggcccttg ggagccttgg 2880 
ggccagctgg cctgctgctc tccagtcaag tagcgaagct cctaccaccc agacacccaa 2940 
acagccgtgg ccccagaggt cctggccaaa tatgggggcc tgcctaggtt ggtggaacag 3000 
tgctccttat gtaaactgag ccctttgttt aaaaaacaat tccaaatgtg aaactagaat 3060 
gagagggaag agatagcatg gcatgcagca cacacggctg ctccagttca tggcctccca 3120 
ggggtgctgg ggatgcatcc aaagtggttg tctgagacag agttggaaac cctcaccaac 3180 
tggcctcttc accttccaca ttatcccgct gccaccggct gccctgtctc actgcagatt 3240 
caggaccagc ttgggctgcg tgcgttctgc ctigccagtc agccgaggat gtagttgttg 3300 
ctgccgtcgt cccaccacct cagggaccag agggctaggt tggcactgcg gccctcacca 3360 
ggtcctgggc tcggacccaa ctcctggacc tttccagcct gtatcaggct gtggccacac 3420 
gagaggacag cgcgagctca ggagagattt cgtgacaatg tacgcctttc cctcagaatt 3480 
cagggaagag actgtcgcct gccttcctcc gttgttgcgt gagaacccgt gtgccccttc 3540 
ccaccatatc caccctcgct ccatctttga actcaaacac gaggaactaa ctgcaccctg 3600 
gtcctctccc cagtccccag ttcaccctcc atccctcacc ttcctccact ctaagggata 3660 
tcaacactgc ccagcacagg ggccctgaat ttatgtggtt tttatacatt ttttaataag 3720 
atgcacttta tgtcattttt taataaagtc tgaagaatta ctgttt 3766 
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<210> 13 
<211> 20 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 13 

cagtgccaac ctagccctct 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 14 

tctcccgatc caaccgtgac 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial. Sequence 
<220> 

<223> Oligonucleotide 
<400> 15 

caacaactac atcctcggct 

<210> 16 
<211> 20 
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20 



20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 16 

tcggctccta catcaacaac 

<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

cctcgcccgg gacccctact gtgc 

<210> 18 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

cttggcgctg gctccctcga tgtcctg 

<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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20 



24 



27 
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<220> 

<223> Primer 
<400> 19 

aattgaattc atgctgcgca ccgcgatg 2? 



<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 20 

aagctctaga caccacagag tcacggatct 

<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 21 

aagctctaga tcacaccaca gagtcacgga 



30 



30 



<210> 22 
<211> 12 
<212> PRT 
<213> Human 
<400> 22 

Asn Ser Ala Arg Glu Arg Lys He Asn Ser Ser Cys 
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10 



<210> 23 
<211> 15 
<212> PRT 
<213> Human 
<400> 23 

Ser Val Val Ser Pro Ser Phe Val Pro Thr Gly Glu Lys Pro Cys 
5 10 15 

<210> 24 
<211> 15 
<212> PRT 
<213> Human 
<400> 24 

Pro Leu Asp His Arg Gly Tyr Gin Ser Leu Ser Asp Ser Pro Cys 
5 10 15 

<210> 25 
<211> 14 
<212> PRT 
<213> Human 
<400> 25 

Ser Arg Val Phe Thr Glu Ser Glu Lys Arg Pro Leu Ser Cys 
5 10 
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